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EXECUTIVE  SUMMARY 


The  Regional  Transportation  Authority 
(RTA)  has  been  investigating  wall<  and 
bicycle  access  trips  to  transit  as  a  strate- 
gic market  initiative  to  increase  transit 
ridership.   The  Non-Motorized  Access  to 
Transit  study  examined  the  potential 
benefits  of  investing  in  pedestrian  and 
bicycle  access  improvements  to  transit. 
The  purpose  of  this  study  is  to  provide 
the  RTA  with  the  necessary  information 
and  methodologies  to  select  the  most 
cost  effective  capital  improvements  to 
promote  pedestrian  and  bicycle  access  to 
transit  systems. 

The  study  was  a  collaborative  undertaking 
sponsored  by  the  RTA  and  funded  by  a 
grant  from  the  Illinois  Department  of 
Transportation  (IDOT)  Division  of  Public 
Transportation  using  planning  and  re- 
search funds  available  through  Section  26 
of  the  Intermodal  Surface  Transportation 
Efficiency  Act  of  1991  (ISTEA).   The  RTA 
provided  10  percent  of  the  local  matching 
funds.    A  study  steering  committee  was 
formed  to  guide  the  research  and  model 
development  effort.    The  Steering  Com- 
mittee included  the  RTA,  IDOT,  the  Chica- 
go Transit  Authority  (CTA),  Metra  (Com- 
muter Rail  Division),  Pace  (Suburban  Bus 
Division),  City  of  Chicago,  DuPage  Coun- 
ty, Chicago  Area  Transportation  Study, 
Northeastern  Illinois  Planning  Commission, 
Village  of  Schaumburg,    South  Suburban 
Mayors  and  Managers  Association  and 
the  Chicagoland  Bicycle  Federation. 


mobile  to  reach  a  transit  station.    How- 
ever, with  increased  traffic  congestion 
near  stations,  environmental  concerns  and 
the  limited  potential  for  further  expansion 
of  the  park-and-ride  system,  pedestrian 
and  bicycle  access  to  transit  could  be  a 
low  cost  intermodal  solution  for  increas- 
ing transit  ridership  and  reducing  traffic 
congestion  and  improving  air  quality.    Per- 
haps more  importantly,  there  is  a  growing 
awareness  of  the  significance  of  the  ac- 
cess trip  to  transit  as  a  specific  market 
segment. 

The  Intermodal  Surface  Transportation 
Efficiency  Act  of  1991  (ISTEA)  and  the 
Clean  Air  Act  Amendments  of  1  990 
(CAAA)  have  placed  a  greater  emphasis 
on  alternatives  to  automobile  use.    Higher 
costs  and  limited  potential  for  further  ex- 
pansion of  the  highway  system  has  made 
it  necessary  to  enhance  and  promote  non- 
motorized  travel  options,  such  as  bicycle 
and  pedestrian  facilities.    During  the  re- 
cent update  of  the  Chicago  region's  long 
range  (2010)  transportation  plan,  a  com- 
mitment was  made  to  enhance  the  pedes- 
trian walkway  and  bicycle  facilities  ele- 
ment of  the  2020  regional  plan.   The  in- 
tent of  this  planning  initiative  is  to  help 
reduce  vehicle  miles  of  travel,  to  provide 
alternative  travel  options,  and  to  facilitate 
connections  between  transit  and  major 
activity  centers. 

OBIECTIVES 


INTRODUCTION 

Transit  systems  across  the  country  have 
invested  heavily  in  park-and-ride  facilities 
to  attract  riders  who  prefer  using  an  auto- 


Within  the  framework  of  the  study  pur- 
pose, the  major  goals  and  objectives  of 
the  study  were  identified  as  the  following: 
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>►    Determine  the  relative  importance  of 
various  pedestrian  and  bicycle  ameni- 
ties on  access  mode  choice  to  transit. 

>>    Analyze  current  data  on  access  to 
transit  mode  share. 

>*  Determine  causal  relationships  for  pe- 
destrian and  bicycle  access  to  transit 
stations  . 

>>  Develop  a  model  to  determine  individ- 
ual mode  of  access  choice  behavior. 

>*  Estimate  access  mode  shares  given  a 
set  of  hypothetical  improvements. 

>►    Examine  specific  station  improvement 
strategies  through  a  case  study  ap- 
proach. 

To  achieve  the  goals  and  objectives,   the 
study  was  organized  by  discrete  work 
tasks.    Major  tasks  of  the  study  included: 
literature  review;  survey  design  and  ad- 
ministration; model  development  and  ap- 
plication; and  station  area  case  studies. 

The  essential  approach  to  developing  the 
access  mode  choice  model  was  to  inte- 
grate data  from  revealed  and  stated  pref- 
erence surveys  in  a  single  model  estima- 
tion process  utilizing  sophisticated  mathe- 
matical techniques.   The  approach  used 
provided  a  theoretically  consistent  meth- 
od for  incorporating  data  from  different 
survey  instruments  and  measured  and  ad- 
justed for  survey  sample  selection  bias. 
The  stated  preference  survey  data  was 
used  to  estimate  mode  specific  constants 
and  to  provide  a  statistically  richer  base 
for  estimating  variable  coefficients. 


BENEFITS  OF  NON-MOTORIZED 
ACCESS  TO  TRANSIT 

Beyond  the  obvious  health  and  physi- 
cal fitness  benefits  derived  from  walking 
and  biking,  there  are  many  transportation, 
environmental  and  economic  benefits  that 
can  be  realized  by  increasing  non-motor- 
ized transportation  mode  share.  Creation 
and  maintenance  of  bicycle  parking  is 
much  more  economical  than  auto  parking. 
Ridership  can  be  increased  with  an  in- 
crease in  parking  capacity  as  transit  riders 
switch  from  driving  to  walking  and  biking. 
Congestion  is  decreased  since  biking  and 
walking  require  less  space  per  traveler. 
Integration  of  non-motorized  transporta- 
tion with  transit  fosters  improvements  to 
intermodal  transportation  systems  by  en- 
hancing travel  potential  for  both  modes. 
Fuel  savings  are  increased  and  air  pollu- 
tion is  reduced.    Increase  in  personal  in- 
come can  be  realized  as  patrons  who 
switch  from  driving  to  walking  or  biking 
will  save  on  parking  fees  (up  to  $  44  a 
month  for  Metra  stations). 

ANALYSIS  OF  CURRENT 
ACCESS  MODE  SHARES 

Time  and  distance  tend  to  dictate  choice 
of  access  mode.   Access  travel  time  is  a 
more  important  determinant  than  access 
distance  when  choosing  an  access  mode. 
Previously  completed  surveys  and  studies 
were  examined  as  part  of  a  literature  re- 
view to  gain  insight  into  the  access  mode 
choice  behavior  currently  exhibited  by 
transit  patrons  in  the  Chicago  area. 

Previous  surveys  conducted  by  CTA,  Me- 
tra and  RTA  revealed  the  mode  of  access 
to  transit  stations.    Figure  1  on  the  fol- 
lowing page  depicts  the  mode  of  access 
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share  for  surveyed  Metra  and  CTA  Blue 
Line  users.    It  should  be  noted  that  indi- 
vidual stations  exhibit  different  access 
mode  shares.    The  results  indicate  that 
Metra  stations  are  dominated  by  automo- 
bile access.    Of  the  surveyed  Metra  rid- 
ers, walking  is  the  second  largest  access 
mode.    Access  to  CTA  rapid  transit  is 
heavily  dependent  on  walking  and  trans- 
fers from  other  CTA  services.    Of  the  sur- 
veyed Blue  Line  riders,  walking  is  the  sec- 
ond largest  access  market.    However,  the 
significance  of  walking  as  an  access  mar- 
ket for  CTA  is  understated  by  the  survey 
results.    As  indicated,  nearly  46  percent 
of  surveyed  CTA  Blue  Line  trips  began  as 
a  transfer  from  other  CTA  services. 
These  "other"  CTA  trips  likely  began  as  a 
walk  to  transit.    In  all  cases,  access  by 
bicycle  is  negligible  (less  than  1  %). 

The  1990  Chicago  Area  Transportation 
Study  (CATS)  Household  Travel  Survey 
asked  a  series  of  questions  relating  to 
distances  travelled  by  various  modes  of 
transportation  for  varying  trip  purposes. 
The  study  team  analyzed  the  CATS  data 
and  discovered  that  51 .3  percent  of  Me- 
tra commuter  rail  passengers  walk  less 
than  4  blocks  (V2  mile)  to  the  departure 
station.    Over  86  percent  walk  less  than  8 
blocks  (1  mile)  to  the  station.    It  was 
determined  that  72  percent  of  Metra  pa- 
trons who  walk  to  the  station  walk  6 
blocks  or  less.    However,  over  97  percent 
of  CTA  riders  reported  walking    6  blocks 
or  less  to  the  station  as  their  mode  of  ac- 
cess.    Over  86  percent  of  CTA  riders 
walked  4  blocks  or  less  to  the  rapid  tran- 
sit station.    This  is  depicted  in  Figure  2 
and  is  compared  to  other  available  data 
from  Metra  and  CTA  studies  discussed 
previously. 


Analysis  of  international  data  indicates 
that  Europe  and  Japan  tend  to  focus  on 
bike-and-ride  rather  than  park-and-ride 
strategies.    In  both  the  Netherlands  and 
Japan,  there  has  been  heavy  investment 
in  improving  bicycle  access  to  stations, 
bicycle  parking  facilities,  transport  of 
bikes  on  trains  and  bike  rental  programs. 
Thirty-five  percent  of  transit  patrons  in 
the  Netherlands  use  bicycles  for  access  to 
transit.    In  Japan,  10%  of  the  patrons 
bike  to  transit  stations,  but  this  number 
can  be  as  high  as  50%  at  some  stations. 
Japan  began  to  build  bike  spaces  in  1970. 
The  number  of  spaces  grew  from  22,000 
in  1973  to  over  3  million  today. 

EXISTING  MARKJET  POTENTIAL 

The  CATS  Household  Travel  Survey  asked 
questions  about  bicycle  ownership  and 
demographic  characteristics.    Of  all 
households  surveyed  in  the  Chicagoland 
area,  only  12.7  percent  currently  own 
bikes  and  use  transit.    Demographics, 
income  levels  and  current  survey  data 
indicate  that  the  market  potential  in  this 
area  is  limited.    Figure  3  illustrates  current 
market  potential. 

The  market  potential  for  walking  to  transit 
stations  is  limited  by  distance  to  the  sta- 
tion, the  general  propensity  to  walk  and 
the  nature  of  the  pedestrian  environment. 
These  attributes  of  the  walk  access  trip 
were  the  subject  of  the  study  effort. 

ACCESS  MODE  CHOICE 
TO  TRANSIT  STATIONS 

As  indicated,  a  significant  amount  of  data 
exists  regarding  current  mode  of  access 
to  transit  choice.    However,  for  purposes 
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Figure  1 
Mode  of  Access 


Metra 


Walk 

2B.e%        Bicycl 

0.8% 


Source:  Metra.  Mode  of  Access  Survey.  1995. 
CTA,  Passenger  Travel  Survey,  1994. 


Figure  2 
Distances  Walked 

(Metra  and  CTA) 


c  Metra;  Mode  of  Access  Survey.  1 995. 
Chicago  Area  Transportation  Study;  Household  Travel  Survey.  1990 . 
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Figure  3 

HOUSEHOLDS  THAT  OWN  BICYCLES  and  USE  TRANSIT 

CATS  1990  Household  Travel  Survey 


Household  Area 

CBD 

Chicago  less  CBD 
Suburban  Cook  Co. 
Dupage 
Kane 
Kendall 
Lake 
McHenry 
Will 
Weighted  Averages 


Percent  of 

Percent  of  Hshlds 

Percent  of 

all  Hshlds 

Househlds  That 

with  Bicycles 

That  Use  Transit 

Own  Bicvcles 

That  Use  Transit 

&  Owr 

Bicvcles 

32.3% 

43.3% 

14.0% 

36.9% 

59.1% 

21.8% 

45.3% 

18.6% 

8.4% 

51.1% 

15.8% 

8.1% 

50.6% 

6.3% 

3.2% 

54.6% 

2.1% 

1 .2% 

49.1% 

10.6% 

5.2% 

53.1% 

7.6% 

4.0% 

47.4% 

6.9% 

3.3% 

43.3% 

29.3% 

12.7% 

Six  County  Area  Weighted  Average 


Note:         The  actual  percentage  of  households  that  own  bicycles  and  use  transit  varies  significantly 
by  County  (or  area)  from  a  high  of  21 .8%  to  a  low  of  1 .2%. 
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of  modeling  individual  choice  behaviors, 
additional  research  was  needed  to  deter- 
mine the  attributes,  characteristics  and 
motivations  that  would  encourage  greater 
reliance  on  bicycle  and  pedestrian  access 
to  transit.   To  gain  this  understanding, 
surveys  of  the  CTA  and  Metra  systems  in 
the  Chicago  area  were  conducted  to  de- 
termine current  access  mode  shares  and 
the  potential  effect  of  improvements  in 
the  pedestrian  and  bicycle  environments 
on  those  shares.     The  purposes  of  the 
surveys  were  to: 

>    describe  and  understand  current  tran- 
sit access  mode  choice, 

>»  understand  how  refinements  in  the 
pedestrian  and  bicycle  environment 
could  affect  these  choices  and, 

5^    obtain  quantitative  data  to  develop  a 
model  that  is  capable  of  estimating 
the  likely  increase  in  walk  and  bike 
access  to  transit  stations  given  a  set 
of  hypothetical  improvements. 

Two  types  of  survey  instruments  were 
utilized  in  the  study  of  individual  choice 
behaviors.    The  two  surveys  used  differ- 
ent survey  instruments  but  were  designed 
to  complement  one  another.    The  two 
types  of  survey  instruments  were  direct 
intercept  surveys  and  stated  preference 
surveys. 

Direct  Intercept  Surveys 

These  surveys  were  conducted  on  transit 
station  platforms  to  collect  information  re- 
garding actual  mode  choice  of  the  access 
trip.    These  surveys  also  were  designed  to 
confirm  the  findings  of  the  prior  studies 
conducted  by  CTA,  Metra  and  CATS. 
The  survey  sample  was  designed  as  a 


stratified  sample  of  transit  stations  where 
strata  consisted  of  the  type  of  transit  sta- 
tion (commuter  rail  or  rapid  transit)  and 
the  land  use  around  each  station.    Five 
land  use  types  were  categorized:  Dense 
Urban,  Urban,  Dense  Suburban,  Suburban 
and  Other.    Over  1,000  surveys  were 
collected  at  eighteen  commuter  rail  sta- 
tions.   Nearly  900  surveys  were  collected 
at  twelve  rapid  transit  stations. 

Stated  Preference  Survey 

These  surveys  were  presented  to  both 
transit  users  and  non-users.    The  stated 
preference  surveys  were  conducted  to  ex- 
plore the  types  of  features  that  affect  ac- 
cess mode  choice.    This  was  necessary 
because  people  make  choices  among  rela- 
tively subtle  differences  in  their  travel 
environment.  An  examination  of  these 
trade-offs  reveals  the  inclination  of  Metra 
and  CTA  passengers  to  bike  or  walk  to 
stations.    A  portion  of  the  survey  instru- 
ment was  devoted  to  determining  the 
likely  change  in  access  mode  choice  pref- 
erences if  improvements  were  made  to 
the  pedestrian  and  bicycle  environment 
near  the  station.   This  survey  employed 
the  used  of  Interactive  Video  Interview 
Station  (IVIS)  techniques.    The  IVIS  is 
based  on  a  touch-screen  interactive  com- 
puter that  provides  a  platform  for  self- 
administered  questionnaires.    Individuals 
were  selected  based  on  where  they  live 
(within  3-miles  of  a  rail  station),  if  they 
recently  made  a  trip  over  5  miles  in  length 
that  began  at  their  home,  and  could  recall 
details  regarding  travel  times  and  costs. 
The  respondents  were  presented  with 
"trade-off  experiments"  that  were  de- 
signed to  test  responses  between  current 
travel  arrangements  against  transit  alter- 
natives with  different  access  conditions 
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and  costs.    In  each  experiment,  the  re- 
spondent was  "trading-off"  travel  time, 
travel  costs,  parking  costs  and  access 
improvements. 

Survey  Results 

The  automobile  was  confirmed  as  the 
dominant  mode  of  access  to  Metra  sta- 
tions for  people  who  live  5  or  more  blocks 
from  the  station.    However,  nearly  30 
percent  of  the  Metra  access  trips  within  4 
blocks  of  the  station  are  by  automobile. 
Walking  and  bus  transfers  were  confirmed 
as  the  dominant  modes  of  access  to  CTA 
stations.    Walk  access  to  CTA  stations  is 
dominant  within  6  blocks  (%-mile)  of  the 
station  and  bus  becomes  more  dominant 
as  distance  increases 

Bicycle  Access  -  Overall,  nearly 
45  percent  of  intercept  survey  respon- 
dents indicated  the  reason  for  not  using  a 
bicycle  was  either  they  didn't  ride  or  own 
a  bicycle.    When  given  multiple  answers 
to  select,  stated  preference  survey  re- 
spondents cited  different  reasons  for  their 
unwillingness  to  bike  to  transit  stations. 
The  four  most  important  reasons  for  not 
bicycling  to  transit  stations  were: 

>  not  dressed  for  it, 

>►    lack  of  secure  bike  parking, 

>  dangerous  traffic  conditions,  and 

>  it  was  too  far  to  bike  to  a  station. 


After  distance,   the  four  most  important 
reasons  for  not  walking  to  transit  stations 
were: 

>  inadequate  sidewalks, 

>-  weather, 

>"  not  dressed  appropriately,  and 

>►  dangerous  traffic  intersections. 

MODEL  DEVELOPMENT  AND 
APPLICATION 

The  purpose  of  the  surveys  was  to  de- 
velop a  model  capable  of  estimating  the 
likely  increase  in  walk  and  bicycle  access 
to  transit  stations.   The  model  will  be 
used  as  a  predictive  tool  to  guide  deci- 
sions regarding  the  most  cost-effective 
locations  for  bicycle  and  pedestrian  im- 
provements.   Using  the  results  of  the  sur- 
veys and  other  local  data,  an  access 
model  was  developed  that  is  capable  of 
estimating  the  number  of  people  who 
would  be  diverted  to  non-motorized  ac- 
cess modes  if  improvements  were  made 
to  the  pedestrian  and  bicycle  environ- 
ment.  The  model  developed  for  non-mo- 
torized access  to  transit  replicates  current 
access  mode  choice  behaviors.    The  ac- 
cess mode  share  estimates  are  fairly  ac- 
curate at  the  system  level.    The  access 
model  also  produces  access  mode  shares 
for  each  station.    However,  caution  must 
be  exercised  in  applying  the  model  at  the 
station  level. 


Pedestrian  Access  -  People  generally 
agreed  that  the  reason  for  not  walking  to 
a  transit  station  was  that  it  was  too  far  to 
walk.    When  given  multiple  answers  to 
select,  stated  preference  survey  respon- 
dents cited  different  reasons  for  their  un- 
willingness to  walk  to  transit  stations. 


The  model  is  a  tool  that  predicts  the  di- 
versions to  non-motorized  access  modes 
if  improvements  to  pedestrian  and  bicycle 
facilities  were  made.    Four  initial  alterna- 
tive improvement  strategies  were  tested 
for  196  Metra  commuter  rail  stations  and 
68  CTA  rapid  transit  stations  and  are  out- 
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lined  in  Table  1 .  The  access  model  pa- 
rameters can  be  adjusted  to  investigate 
other  improvement  alternatives. 

Model  Structure 


have  common  unmeasured  attributes 
or, more  generally,  if  the  errors  in  their 
specified  utility  functions  are  correlated  in 
ways  that  address  the  behavioral  and  sta- 
tistical issues  related  to  that  assumption. 


A  nested  logit  model  was  used  for  access 
mode  estimation.    Such  models  are  proba- 
bilistic discrete  choice  models  that  are 
based  on  individual  choice  theories.^ 
There  are  two  types  of  logit  models  used 
in  mode  choice  estimation:  nested  and 
multinomial  logit.    For  this  study,  a  nested 
logit  model  was  estimated.    Nesting  struc- 
tures allow  groupings  of  similar  alterna- 
tives.   Alternatives  are  "similar"  if  they 


MODEL  RESULTS 

The  final  model  coefficients  are  repre- 
sented in  Figures  4  and  5.    The  specifica- 
tions of  all  variables  were  selected  based 
on  logical  reasonableness  and  statistical 
fit.   According  to  the  aggregate  model 
results,  stations  in  denser  areas  have  the 
highest  potential  for  diverting  transit 


Table  1 
Improvement  Alternatives 

Alternative  1. 

Bicycle  parking 

Provide  secure  bicycle  parking  at  sta- 
tions. 

Alternative  2. 

Low  capital 

Transportation  System  Management.  Bicy- 
cle and  pedestrian  improvements  that  are 
relatively  inexpensive. 

Alternative  3. 

Pedestrian  Improve- 
ments 

The  same  pedestrian  improvements  pro- 
vided in  alternative  2  but  also  providing 
sidewalks  where  needed. 

Alternative  4. 

High  Capital 

High  capital  bicycle  and  pedestrian  im- 
provements. 

users  to  non-motorized  access  modes. 
The  model  indicates  that  pedestrian  and 
bicycle  improvements  are  more  cost  ef- 
fective within  Va  mile  of  the  station.    As 
expected,  distance  to  the  station  had  the 
greatest  impact  on  access  mode  choice. 
This  was  measured  by  distance  and  con- 
verted to  time  measurements  for  model 


development.   This  simply  means  that 
people  dislike  walking  the  most. 

Bicycle  Improvements 

Some  bike  improvements  were  not  found 
to  be  statistically  significant.    These  im- 
provements were  paths,  lanes  and  routes. 
This  is  directly  related  to  the  small  num- 
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ber  of  bicyclists  who  use  transit  which 
was  confirmed  by  the  intercept  survey. 
According  to  intercept  survey  results, 
only  4.4  percent  of  transit  riders  use  a 
bicycle  for  recreational  purposes  and  56.2 
percent  of  the  survey  respondents  never 
use  a  bicycle.    For  Metra  home-based 
transit  riders,  the  potential  diversion  to  a 
bicycle  access  mode  also  is  small.    How- 
ever, other  bike  improvements  were  found 
to  be  significantly  important  to  people. 
By  making  minor  improvements  to  the 
bicycle  environment,  such  as  adding  bike 
lockers  and  marking  curb  lanes,  the  bicy- 
cle mode  share  increases  from  less  than  1 
percent  to  nearly  1 .5  percent  of  total  ac- 
cess trips.    For  CTA  home-based  transit 
riders,  the  potential  diversion  to  the  bicy- 
cle access  mode  is  up  to  6.2  percent  un- 
der the  best  alternative  considered.    How- 
ever, this  diversion  comes  more  from 
present  walk  access  than  from  present 
car  access  because  walk  is  already  the 
preferred  mode.    In  both  the  Metra  and 
CTA  models,  bike  parking  was  found  to 
be  the  most  significant  improvement  fol- 
lowed by  providing  curb  lanes.    Clearing 
debris  and  slowing  traffic  are  marginally 
significant  only  in  the  CTA  model. 

Pedestrian  Improvements 

Most  of  the  pedestrian  improvements 
were  found  to  be  statistically  significant. 
The  potential  diversion  to  walk  access  is 
much  higher.    This  is  likely  because  most 
transit  riders  could  potentially  walk  to  a 
station.    More  importantly,  these  diver- 
sions come  from  auto  access  trips,  a  po- 
tential target  market.    Up  to  7.2  per 


cent  more  Metra  riders  would  walk  to 
access  the  station  under  the  High  Capital 
alternative.    Improving  walk  access  to 
CTA  rapid  transit  stations  has  a  negative 
effect  on  CTA  feeder  bus  services.    As 
improvements  are  made  to  the  pedestrian 
environment,  more  bus  riders  are  induced 
to  walk.    Sidewalks,  recreational  paths 
and  "no  turn  on  red"  were  found  to  be  the 
most  significant  improvements  for  Metra 
and  CTA  riders. 

CASE  STUDIES 

Based  on  the  model  results,  six  case 
study  locations  were  selected  for  more 
detailed  analysis.   The  case  studies  pro- 
vided a  step-by-step  approach  for  analyz- 
ing non-motorized  access  facility  needs 
and  costs.    It  also  provided  an  opportunity 
to  develop  specific  pedestrian  and/or  bicy- 
cle improvement  programs  for  the  station 
area  under  investigation. 

The  case  study  station  locations  were 
selected  by  land  use  type  and  the  demon- 
strated diversion  from  auto  access 
modes.   The  Metra  case  study  locations 
were:  Oak  Forest,  Naperville,  and 
Arlington  Heights.    CTA  case  study  loca- 
tions were:  Kimball,  and  79th  Street.    Oak 
Park  also  was  investigated  as  a  joint  Me- 
tra and  CTA  station  location. 

It  was  found  that  the  need  for  improve- 
ments varies  from  one  station  to  another. 
However,  some  general  observations  can 
be  made  about  the  types  of  improvements 
needed: 

>►    There  is  a  need  to  improve  station 
identity  within  the  community. 
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Figure  4 

Metra  Mode  of  Access  Model 

Modd 

CodTicieati  ^^^ 

Main  time 

-0.03142(5.1) 

Egress  time 

-0.05854(3.2) 

Walk  Access  Tune 

-0.05729(7.5) 

Bus  Access  Time 

-0.01588(1.8) 

Bike  Access  Tune 

-0.02966(2.4) 

Auto  Access  Time 

NS(2) 

Paridng  Avail.(Auto) 

0.00026(1.9) 

Parking  Cost 

-0.00567(7.4) 

Other  Costs 

-0.00290(4.6) 

Number  of  buses 

NS  (2) 

Bike  Improvements 

Dd)ris 

NS  (2) 

Parking 

0.4675(2.9) 

Curt)  lane 

0.1513(1.0) 

Stow  Traffic 

NS(2) 

Paths 

NS  (2) 

I.ane 

NS  (2) 

Route 

NS  (2) 

Walk  In^)rovements 

Sidewalk 

0.3112(0.8) 

Recreation  Path 

1.260(6.2) 

Slow  Traffic 

0.9673(4.6) 

No  turn  on  red 

0.4889(1.9) 

Crosswalk 

0.2655(0.8) 

Pedestrian  lights 

0.1815(0.6) 

Walk  Island 

0.1269(0.5) 

Constants 

Walk 

-2.090(4.8) 

Nest  Stn 

Bike 

-0.3577(1.5) 

y^^^ 

Bus 

-1.648(8.2) 

/   V" 

Theta(Car&Bus) 

0.9624(16.8) 

Walk      Bike 

Likelihood 

with  zero  coeff. 

-2696 

( 

final 

-1750 

Car        Bus 
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(1)  Numbers  in  parenthesis  are  the  "t"  statistics. 

(2)  Not  statistically  significant  therefore  not  included  in  model. 
Note:    Bike  to  transit  station  is  an  option  only  for  people  who  bike  at  least  once  a 

month  during  summer  months. 

For  people  whose  current  choice  is  to  walk  to  station,  the  walking 

improvement  variables  are  set  to  one 
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Figure  5 

CTA  Mode  of  Access  Model 

Model 

ri»>lflrt#nt«  (1) 

Main  time 

-0.01803(2.1) 

Egress  time 

-0.01662(1.5) 

Walk  Access  Tune 

-0.04688(5.7) 

Bus  Access  Tune 

NS  (2) 

Bike  Access  Time 

-0.1031(6.1) 

Auto  Access  Time 

0.05465(2.4) 

Paridng  AvaiI.(Auto) 

0.00060(2.9) 

Parking  Cost 

-0.00790(6.1) 

Other  Costs 

-0.00172(1.5) 

Number  of  buses 

0.00238(1.7) 

Bike  Improvemeots 

Dd)ris 

0.3755(1.9) 

Paridng 

2.706(7.2) 

Curb  lane 

0.4252(2.5) 

Slow  Traffic 

0.2146(1.2) 

Paths 

NS(2) 

Lane 

NS  (2) 

Route 

NS  (2) 

Walk  Improvements 

Sidewalk 

2.783(2.5) 

Recreation  Path 

1.187(5.1) 

Slow  Traffic 

0.3257(1.4) 

No  turn  on  red 

1.068(2.9) 

Crosswalk 

0.3303(0.9) 

Pedestrian  lights 

NS  (2) 

Walk  Island 

NS  (2) 

Constants 

Walk 

-2.7(3.4)                   Nest  Structure 

Bike 

-1.313(2.3)                     y\-^^ 

Bus 

0.0(3.1)                  /      \^^^^ 

Theta(Car&Bus) 

0.5868(4.6)              Walk      Bike        /> 

Likelihood 

/ 

with  zero  coeflF. 

-1630                                     car 

final 

-1227 

(1)  Numbers  in  parenthesis  are  the  "T"  statistics. 

(2)  Not  statistically  significant  therefore  not  included  in  model. 

Note:    Bike  to  transit  station  is  an  option  only  for  people  who  bike  at  least  once  a  month 
during  summer  months. 

For  people  whose  current  choice  is  to  walk  to  station,  the  walking  improvement 
variables  are  set  to  one. 
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>  Many  of  the  recommendations  to  im- 
prove pedestrian  access  are  relatively 
inexpensive.   These  improvements 
include:  pavement  markings,  removing 
sidewalk  obstructions  and  rephasing 
traffic  signals  near  transit  stations. 

>  Bicycle  friendly  routes  need  to  be 
properly  signed.    In  several  cases  such 
routes  already  exist  or  could  be  creat- 
ed. 

>►    Many  recommendations  to  improve 
bike  access  are  relatively  inexpensive 
and  involve  adding  "Share  the  Road" 
signs,  lane  markings,  and 
reconfiguring  street  parking. 

>>    Bicycle  parking  needs  to  be  upgraded 
at  most  stations. 

CONCLUSIONS 

The  RTA  investigated  walk  and  bicycle 
access  mode  choice  behaviors  as  part  of 
a  strategic  initiative  to  increase  transit 
ridership.    Currently,  parking  shortages 
and  capacity  constraints  at  Metra  park- 
and-rid.e  lots  are  limiting  ridership  growth 
for  the  commuter  rail  system.   It  can  be 
inferred  that  if  bicycle  and  pedestrian  ac- 
cess improvements  were  made  to  the 
existing  station  environments  more  people 
would  be  encouraged  to  divert  to  non-mo- 
torized access  modes.   The  parking 
spaces  occupied  by  these  people  would 
be  released  to  others  who  are  not  current- 
ly using  transit  services.     This  would 
have  the  effect  of  increasing  ridership. 

Based  on  the  major  findings  of  the  Non- 
motorized  Access  to  Transit  Study  con- 
ducted on  behalf  of  the  Regional  Trans- 


portation Authority,  the  following  conclu- 
sions can  be  reached: 

>    Encouraging  people  to  use  non-motor- 
ized access  modes  to  transit  stations 
is  a  worthy  goal  that  should  receive 
additional  emphasis  through  public 
policy  and  planning  initiatives.    The 
transportation  and  social  benefits  of 
encouraging  non-motorized  access  to 
transit  are  extensive. 

>►   The  greatest  impacts  on  diverting  au- 
tomobile users  to  non-motorized  ac- 
cess modes  will  occur  if  improvements 
to  the  pedestrian  and  bicycle  environ- 
ment are  made  at  Metra  stations. 

>►    People  who  are  currently  using  CTA 
buses  to  transfer  to  CTA  rapid  transit 
trains  are  more  likely  to  walk  to  the 
station  instead  of  riding  the  bus  if  im- 
provements to  the  pedestrian  environ- 
ment are  made  near  CTA  stations. 
People  who  are  currently  walking  to 
CTA  stations  will  more  likely  ride  bicy- 
cles instead  of  walking  to  the  station 
if  improvements  to  the  bicycle  envi- 
ronment are  made  near  the  station. 

>>    The  most  cost  effective  improvements 
are  generally  the  least  expensive  and 
easiest  to  implement.    These  improve- 
ments include  adding  secure  bicycle 
parking  at  the  station,  providing  con- 
tinuous pedestrian  accessways  leading 
to  station  entrances,  calming  traffic  on 
major  thoroughfares  near  the  station, 
adding  "no  right  turn  on  red"  signage, 
improving  station  pathfinder  graphics 
and  providing  improved  crosswalks 
and  signalization  near  the  stations. 
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>    Although  the  non-motorized  access  to 
transit  model  can  replicate  with  accu- 
racy the  access  mode  choice  behav- 
iors of  Metra  and  CTA  rapid   transit 
users,  the  model  cannot  predict  transit 
ridership  increases  that  may  be  in- 
duced because  of  improvements  to 
the  pedestrian  and  bicycle  access  in- 
frastructure.  The  access  model  must 
be  linked  to  the  main  mode  choice 
model  to  do  this.    A  linkage  between 
the  two  models  was  beyond  the  scope 
of  this  study. 

RECOMMENDATIONS 

Based  on  the  findings  and  conclusions, 
the  following  recommendations  are  made 
for  consideration  by  the  Regional  Trans- 
portation Authority: 

Pedestrian  and  Bicycle  Improve- 
ments 

It  is  recommended  that  the  transit  agen- 
cies and/or  municipalities  implement  pe- 
destrian and  bicycle  access  way  improve- 
ment initiatives  throughout  the  service 
area.    Initial  infrastructure  improvements 
should  be  targeted  for  those  Metra  and 
CTA  stations  that  can  be  identified  by  the 
non-motorized  access  to  transit  model  as 
having  the  greatest  potential  automobile 
access  diversions. 


Public  Awareness 

It  is  recommended  that  transit  agencies 
initiate  a  public  awareness  marketing 
campaign  aimed  at  educating  the  general 
public  about  the  range  of  benefits  that 
can  be  gained  if  more  people  walked  or 
rode  bicycles  to  transit  stations  instead  of 
driving  short  distances.   The  marketing 
campaign  should  stress  the  obvious 
health  and  environmental  benefits  associ- 
ated with  walking  and  biking.    One  impor- 
tant theme  should  concentrate  on  the 
need  to  reduce  air  pollution  caused  by 
cold  starts.    Another  theme  could  stress 
walking  and  biking  as  an  energy  conser- 
vation strategy.     The  recreational  appeal 
and  community  development  aspects  of 
walking  and  biking  could  be  portrayed  in 
the  context  of  improving  health  and  low- 
ering health  care  costs. 


Further  Study- 
It  is  recommended  that  the  non-motorized 
access  to  transit  model  be  linked  to  the 
main  mode  choice  model.    By  linking  the 
two  models,  the  Regional  Transportation 
Authority  will  have  a  very  comprehensive 
planning  tool  that  can  evaluate  the  multi- 
ple impacts  any  change  in  the  total  trans- 
portation system  may  have  on  transit  rid- 
ership by  mode  split. 
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Chapter  1 
INTRODUCTION 


The  Regional  Transportation  Authority  (RTA)  has  been  investigating  walk  and  bicycle  access 
trips  to  transit  as  a  strategic  market  initiative  to  increase  transit  ridership.  The  Non-Motorized 
Access  to  Transit  study  examined  the  potential  benefits  of  investing  in  pedestrian  and  bicycle 
access  improvements  to  transit.  The  purpose  of  this  study  is  to  provide  the  RTA  with  the 
necessary  information  and  methodologies  to  select  the  most  cost-effective  capital  improve- 
ments to  promote  pedestrian  and  bicycle  access  to  transit  systems. 

The  study  was  a  collaborative  undertaking  sponsored  by  the  RTA  and  funded  by  a  grant  from 
the  Illinois  Department  of  Transportation  (IDOT)  Division  of  Public  Transportation  using 
planning  and  research  funds  available  through  Section  26  of  the  Intermodal  Surface 
Transportation  Efficiency  Act  of  1991  (ISTEA).  The  RTA  provided  10  percent  of  the  local 
matching  funds.  A  study  steering  committee  was  formed  to  guide  the  research  and  model 
development  effort.  The  Steering  Committee  included  the  RTA,  IDOT,  the  Chicago  Transit 
Authority  (CTA),  Metra  (Commuter  Rail  Division),  Pace  (Suburban  Bus  Division),  City  of 
Chicago,  DuPage  County,  Chicago  Area  Transportation  Study,  Northeastern  Illinois  Planning 
Commission,  Village  of  Schaumburg,  South  Suburban  Mayors  and  Managers  Association  and 
the  Chicagoland  Bicycle  Federation. 

Since  the  end  of  World  War  II,  the  automobile  has  dominated  transportation  planning  and 
system  design.  Transit  systems  throughout  the  country  have  invested  heavily  in  park-and-ride 
facilities  to  attract  riders  who  find  the  automobile  to  be  an  attractive  access  mode.  Driving  or 
being  dropped-off  at  the  station  is  far  more  convenient  for  most  people  than  walking  long 
distances.  However,  with  increased  traffic  congestion  near  stations,  environmental  concerns, 
and  the  limited  potential  for  further  expansion  of  the  park-and-ride  system,  pedestrian  and 
bicycle  access  to  transit  appears  to  be  a  low  cost  intermodal  solution  for  increasing  transit 
ridership  reducing  traffic  congestion  and  improving  air  quality.  Perhaps  more  importantly,  there 
is  a  growing  awareness  of  the  significance  of  the  access  trip  to  transit  as  a  specific  market 
segment. 

This  initial  chapter  defines  mode  of  access  to  transit  and  introduces  the  potential  benefits  of 
bicycling  and  walking  as  an  access  mode  to  transit.  This  chapter  also  outlines  the 
organization  of  the  balance  of  the  report. 

BACKGROUND 

The  Intermodal  Surface  Transportation  Efficiency  Act  of  1991  (ISTEA)  and  the  Clean  Air  Act 
Amendments  of  1990  (CAAA)  have  placed  a  greater  emphasis  on  alternatives  to  automobile 
use.  Higher  costs  and  limited  potential  for  further  expansion  of  the  highway  system  has  made 
it  necessary  to  enhance  and  promote  non-motorized  travel  options,  such  as  bicycle  and 
pedestrian  facilities.  During  the  recent  update  of  the  Chicago  region's  long  range  (2010) 
transportation  plan,  a  commitment  was  made  to  enhance  the  pedestrian  walkway  and  bicycle 
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facilities  element  of  the  2020  regional  plan.  The  intent  of  this  planning  initiative  is  to  help 
reduce  vehicle  miles  of  travel,  to  provide  alternative  travel  options,  and  to  facilitate 
connections  between  transit  and  major  activity  centers. 

STUDY  PURPOSE 

The  purpose  of  this  study  is  to  provide  the  Regional  Transportation  Authority  (RTA)  with  the 
necessary  information  and  methodologies  to  select  the  most  cost  effective  capital  improve- 
ments to  promote  pedestrian  and  bicycle  access  to  transit.  An  important  underlying  purpose 
of  the  study  is  to  highlight  the  importance  of  integrating  transit  and  non-motorized  access 
modes.  Integration  enhances  travel  potential  for  both  modes  by  offering  a  more  complete 
travel  choice  which  each  mode  cannot  provide  alone. 

OBJECTIVES 

Within  the  framework  of  the  study  purpose,  the  major  goals  and  objectives  of  the  study  were 
identified  as  the  following: 

>  Determine  the  relative  importance  of  various  pedestrian  and  bicycle  amenities  on 
access  mode  to  transit. 

>►  Analyze  current  data  on  access  to  transit  mode  share. 

>►  Determine  causal  relationships  for  pedestrian  and  bicycle  access  to  transit  stations. 

>-  Develop  a  model  to  determine  individual  mode  of  access  choice  behavior. 

>  Estimate  access  mode  shares  given  a  set  of  hypothetical  improvements. 

5*    Examine  specific  station  improvement  strategies  through  a  case  study  approach. 

STUDY  DESIGN 

To  achieve  the  goals  and  objectives,  the  study  was  organized  by  discrete  work  tasks.  Major 
tasks  of  the  study  included:  literature  review;  survey  design  and  administration;  model 
development  and  application;  and  station  area  case  studies. 

The  essential  approach  to  developing  the  access  mode  choice  model  was  to  integrate  data 
from  revealed  and  stated  preference  surveys  in  a  single  model  estimation  process  utilizing 
sophisticated  mathematical  techniques.  The  approach  used  provided  a  theoretically  consistent 
method  for  incorporating  data  from  different  survey  instruments  which  measured  and  adjusted 
for  survey  sample  selection  bias.  The  stated  preference  survey  data  was  used  to  estimate 
mode  specific  constants  and  to  provide  a  statistically  richer  base  for  estimating  variable 
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coefficients.  The  ease  or  difficulty  associated  with  traveling  to  transit  stations  often  affects 
individual  mode  choice  for  the  access  segment  of  a  trip. 

MODE  OF  ACCESS  DEFINED 

The  segment  of  a  journey  spent  getting  to  and  from  a  rapid  transit  or  commuter  rail  station  is 
called  the  access-egress  portion  of  a  trip.  This  is  usually  referred  to  as  access  to  simplify 
terminology.  How  a  person  gets  to  and  from  the  station  is  generally  termed  mode  of  access. 
It  is  well  established  through  empirical  observation  and  study  that  transit  and  commuter  rail 
system  ridership  is  greatly  influenced  by  the  mode  of  access  and  especially  the  ease  or 
difficulty  required  for  the  access  portion  of  the  journey.'  A  station  derives  its  patronage  from 
the  people  living  and  working  within  the  station  influence  area. 

Access  directly  influences  the  size  of  the  station  catchment  area.  Bicycle  access  to  transit 
enlarges  the  catchment  area  by  making  the  rail  station  accessible  to  travelers  who  live  beyond 
typical  walking  distances  and  who  are  either  unwilling  or  unable  to  drive  a  car  to  the  station. 
Automobile  access  to  stations  also  enlarges  the  station  catchment  area  by  making  the  station 
more  accessible  to  a  wider  area. 

Non-Motorized  Access  Modes 

Non-motorized  access  modes  are  defined  as  bicycle  and  pedestrian  transportation.  Earlier  in 
this  century,  bicycle  and  pedestrian  transportation  was  an  integral  element  of  transportation 
system  design  because  of  its  prevalent  use  in  traditional  cities.  With  the  great  post  war 
expansion  of  auto  ownership  and  migration  to  sprawling  suburbs,  transportation  planning  and 
investment  concentrated  on  accommodating  the  automobile. 

Bicycling  and  walking  have  contributed  only  a  small  fraction  of  their  potential  as  transportation. 
The  1990  Nationwide  Personal  Transportation  Survey  (NPTS)  reported  that  walking  accounted 
for  7.2  percent  of  total  trips  and  bicycling  0.7  percent.^  However,  the  national  surveys 
confirm  that  bicycling  and  walking  are  popular  recreational  activities.  Of  the  trips  made  by 
bicycle,  just  over  half  were  made  for  recreational  purposes,  leaving  slightly  less  than  half  as 
trips  to  work,  school,  shopping  or  personal  business. 

These  non-motorized  modes  of  transportation  are  just  beginning  to  realize  their  true  potential 
as  an  integrated  element  of  the  total  transportation  system.    Increased  levels  of  bicycling  and 


Lutin,  Jerome  M.  with  Matthew  Liotine  and  Thomas  M.  Ash;  "Empirical  Models  of  Transit  Service 
Areas"  Transportation  Engineering  Journal  of  the  American  Society  of  Civil  Engineers,  Vol.  1  07, 
No.  TE4,  July  1981. 

National  Bicycling  and  Walking  Study,  U.S.  Department  of  Transportation,  Federal  Highway 
Administration;  Washington,  DC,  1995,  p.  10. 
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walking  could  result  in  significant  benefits  in  terms  of  transportation  system  efficiencies, 
environmental  quality,  health  and  physical  fitness.^  Those  cities  in  the  United  States  that  have 
made  a  true  commitment  to  encouraging  non-motorized  transportation  modes  have  met  with 
success.  Palo  Alto,  California  has  advocated  bicycling  and  walking  as  serious  alternatives  to 
automobile  travel.  In  doing  so,  the  bicycle  has  achieved  an  1 1  percent  travel  mode  share  of 
journey-to-work  and  school  trips  in  Palo  Alto." 

Non-Motorized  Access  to  Transit 

The  potential  for  non-motorized  access  to  transit  to  improve  air  quality  and  reduce  traffic 
congestion  near  transit  stations  is  enormous.  Figure  1-1  illustrates  the  mean  distance  traveled 
to  stations  by  people  using  walk,  bicycle  and  automobile  access  modes. 


Figure  1.1 
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The  National  Bicycling  and  Walking  Study:  Transportation  Choices  for  a  Changing  America, 
National  Bicycling  and  Walking  Study,  Publication  No.  FHWA-PD-94-023;  U.S. 
Department  of  Transportation,  Federal  Highway  Administration;  Washington,  DC,  October 
1992. 

Wilbur  Smith  Associates,  Columbia  Area  Bikeways  and  Pedestrian  Pathways  Study,  Central  Midlands 
Regional  Planning  Council;  Columbia,  SC,  May  1996,  p  1-1. 
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The  distribution  of  distances  traveled  by  access  mode  clearly  highlights  the  ideal  distances  for 
each  access  mode  in  the  transportation  continuum.  Walking,  biking  and  driving  an  automobile 
fall  within  a  range  of  "ideal"  distances.  The  ideal  walking  distance  highlighted  in  Figure  1.1 
ranges  from  1  to  5  blocks.  The  mean  distance  walked  is  3.9  blocks  with  the  median  distance 
walked  being  just  under  3  blocks.  The  average  automobile  access  distance  in  Chicago  was 
3.5  miles.  Nationally,  the  median  length  of  a  park-and-ride  trip  is  2.3  to  2.5  miles.  For  the 
kiss-and-ride  access  trip  where  the  transit  user  is  dropped-off  by  a  driver,  the  median  trip 
length  is  1 .3  to  1 .6  miles. ^  Bicycle  access  distances  seem  to  fall  neatly  in  between  walk  and 
auto  access  distances.  The  target  market  for  non-motorized  access  to  transit  will  fall  within 
these  ideal  distances.  Walk  access  will  be  within  Yz  mile  of  the  station  and  bicycle  access  will 
range  between  Vi  to  2  miles  of  the  station. 

BENEFITS  OF  NON-MOTORIZED  ACCESS  MODES 

Benefits  can  be  viewed  as  those  consequences  that  are  valued  by  people.  Beyond  the  obvious 
health  and  physical  fitness  benefits  that  accompany  the  increased  physical  activity  derived 
from  walking  and  biking,  there  is  a  multitude  of  transportation  and  environmental  benefits  that 
can  be  realized  by  increasing  non-motorized  transportation  mode  share. 

Transportation  System  Benefits 

Transportation  system  benefits  can  accrue  to  a  transit  patron  because  a  trip  can  be  made  in 
less  time  or  for  less  cost.  If  the  trip  is  made  more  convenient  or  pleasant  because  access  to 
the  station  has  been  improved,  then  still  more  benefits  can  be  realized.  Benefits  also  can 
accrue  to  non-users  if  congestion  is  decreased  on  some  streets  near  the  station  because  non- 
motorized  access  modes  are  used  more  widely.  But,  there  are  other  benefits  as  well.  Some 
of  these  benefits  contribute  greatly  to  the  efficient  allocation  of  scarce  capital  resources. 

Optimize  Parking  Investment  —  Transit  systems  have  invested  heavily  in  park-and-ride  facilities 
at  train  stations  to  lure  riders.  Bicycle  parking  is  much  more  economical  to  provide  than  auto 
parking.  Up  to  15  bikes  can  be  parked  in  the  space  required  by  one  car.  Not  counting  land 
requirements  and  costs,  even  the  most  expensive  bicycle  parking  (stainless  steel  lockers)  are 
only  $  1,000  per  bike,  while  automobile  parking  costs  much  more.  Automobile  surface  lots 
cost  up  to  $  3,000  per  space,  parking  structures  can  cost  up  to  $  12,000  per  space,  and 
underground  parking  space  can  cost  up  to  $  20,000  per  space. ^  Metre  has  estimated  that 
providing  the  twenty-year  need  for  34,000  additional  auto  parking  spaces  would  total  $  1  25.8 


Case  Study  No.  9  Linking  Bicycle/Pedestrian  Facilities  With  Transit,  U.S.  Department  of 

Transportation,  Federal  Highway  Administration,  Publication  No.  FHWA-PD-93-01  2,  Washington, 
DC,  October  1992. 

Willson,  Richard  W.,  Suburban  Parl<ing  Economics  and  Policy:  Case  Studies  of  Office  Worksites  in 
Southern  California.  Federal  Transit  Administration,  Report  Number  FTA-CA-1  1-0036-92-1. 
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million,  (excluding  inflation,  operation  and  nnaintenance),  or  $  3,700  per  spaced  This  dollar 
amount  was  confirmed  by  analyzing  the  Metra  portion  of  the  RTA  Capital  Program  for  fiscal 
years  1992  and  1993.  For  station  parking  construction  projects  where  the  amount  of  parking 
and  associated  costs  were  specifically  identified  as  a  subcomponent,  the  range  was  $  1,500 
to  $  7,300  per  auto  parking  space.  The  average  was  $  3,800  per  space.®  Bicycle  parking 
also  is  much  cheaper  to  maintain  than  parking  lots.  Estimates  of  maintaining  park-and-ride  lots 
are  about  $  150  annually  per  space.  The  Bay  Area  Rapid  Transit  Authority  (BART)  in  San 
Francisco  spends  approximately  $  7  million  per  year  maintaining  their  existing  parking  lots. 

Cost-Effective  Means  of  Increasing  Ridership  —  If  bicycle  and  pedestrian  improvements  were 
made  to  the  transportation  system,  there  could  be  residual  effects  on  parking  capacity.  As 
transit  riders  switch  from  driving  short  distances  to  walking  and  riding  bicycles,  more  parking 
spaces  will  be  made  available  for  those  who  must  or  choose  to  drive  due  to  longer  distances. 
By  satisfying  this  latent  demand  for  parking,  increases  in  ridership  on  Metra  and  CTA  trains 
are  likely.  Therefore,  bicycle  and  pedestrian  improvements  can  be  a  very  cost  effective  way 
to  boost  ridership. 

Congestion  Mitigation  —  Annual  costs  of  highway  congestion  in  Chicago  have  been  estimated 
to  be  $  2.7  billion.^  Bicycling  and  walking  require  less  space  per  traveler  than  automobiles. 
Greater  reliance  on  non-motorized  transportation  can  eliminate  the  number  of  automobiles 
clogging  narrow  streets  near  stations  and  urban  freeways. 

Improved  Intermodal  Transportation  System  —  The  creation  of  seamless  passenger 
transportation  service  requires  the  innovative  adaptation  of  existing  technology  and  transporta- 
tion facilities.  Integration  of  non-motorized  transportation  with  transit  fosters  improvements 
to  intermodal  transportation  systems  by  enhancing  travel  potential  for  both  modes. 

Environmental  Benefits 

There  are  many  environmental  benefits  that  result  from  decreasing  the  use  of  automobiles  for 
the  mode  of  access  trip.  For  example,  the  amount  of  paved  parking  surfaces  can  be  reduced 
resulting  in  more  open  space  and  less  run-off.  Noise  caused  by  traffic  is  also  reduced.  But 
the  most  quantifiable  savings  are  fuel  savings  and  reduced  air  pollution. 


Case  Study  No.  9  op  cit,    p.  84. 


®       The  variability  of  the  cost  per  parking  space  depends  on  a  number  of  factors,  some  of  which  include: 
the  cost  of  land,  drainage,  demolition  and  environmental  clean-up.    Other  costs  may  include: 
asphalt  paving,  paint  striping,  landscaping,  fee  collection,  concrete  curbs,  lighting,  signage, 
engineering  and  design. 

Texas  Transportation  Institute,  "Trends  in  Urban  Roadway  Congestion,  1982/1922"  as  reported  in 
Urban  Transportation  Monitor;  January  1  9,  1  996. 
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Reduction  in  Cold  Starts  —  Walking  or  biking  to  transit  stations  would  likely  eliminate  a  short 
auto  trip  that  began  with  a  cold-start.  A  cold-start  is  defined  as  the  process  of  igniting  an 
internal  combustion  engine  when  the  engine  is  cold.  This  usually  occurs  in  the  morning  after 
overnight  storage  or  in  the  evening  after  being  stored  in  a  park-and-ride  or  other  parking  lot  all 
day.  Automobiles  emit  4.5  times  the  Carbon  Monoxide  (CO)  and  twice  Volatile  Organic 
Compounds  (VOC)  per  mile  when  running  cold  than  when  the  engines  are  running  hot.^°  For 
a  typical  two  mile  commute,  94  grams  of  CO,  4.2  grams  of  NOx,  and  6.5  grams  of  VOC  are 
emitted.  ^^ 

Energy  Conservation  —  Eliminating  short  distance  automobile  trips  would  conserve  gasoline 
and  help  reduce  the  Nation's  dependence  on  foreign  sources  of  petroleum.  Bicycling  and 
walking  do  not  consume  gasoline.  Short  distance  auto  trips  are  the  least  fuel  efficient.  It  has 
been  estimated  that  non-motorized  transportation  provides  the  equivalent  of  between  7.6  and 
28.1  billion  motor  vehicle  miles,  saving  370  to  1,340  million  gallons  of  gasoline  annually. ^^ 

Economic  Benefits 

Economics  is  the  study  of  the  allocation  of  scarce  resources.  Resources  include  land,  labor 
and  capital.  Over  dependence  on  the  automobile  has  created  distortions  in  the  overall 
allocation  of  the  Nation's  resources.  This  is  recognized  in  Federal  legislative  enactments  that 
establish  policy  goals  and  law  that  redirect  the  allocation  of  the  country's  resources  and 
creative  talents. 

Personal  Income  —  Some  Metra  stations  have  existing  parking  fees  of  between  $  1 .00  and 
$  2.00  per  day.  A  patron  who  switches  from  driving  alone  to  walking  or  biking  will  save 
$  22.00  to  $  44.00  a  month  in  parking  fees.  Assuming  an  average  one-way  distance  of  two 
miles  at  $  0.26  per  mile,  that's  another  $  22.00  per  month  of  operating  costs  saved  or  a  total 
of  $  66.00  per  month  saved.  If  the  person  can  avoid  the  need  to  purchase  a  second  car  for 
the  access  trip,  then  the  money  devoted  to  car  payments,  insurance  and  general  upkeep  is 
totally  avoided.    This  could  significantly  contribute  to  personal  savings. 

Health  Care  Costs  —  The  beneficial  impact  of  improving  the  physical  fitness  of  the  average 
American  is  far  reaching.  The  role  of  regular  exercise  regimens  of  moderate  intensity  in  the 
prevention  and  management  of  coronary  heart  disease,  obesity,  hypertension  and  other 
maladies  is  documented  extensively.    Bicycling  and  walking  to  transit  on  a  daily  basis  could 


Case  Study  No.  1  5  -  The  Environmental  Benefits  of  Bicycling  and  Walking,  U.S.  Department  of 

Transportation,  Federal  Highway  Administration,  Publication  No.  FHWA-PD-93-01  5,  Washington, 
DC  ,  January  1993. 

Phone  conversation,  David  Morrow,  Mendocino  County  Air  Quality  Management  District,  California  Air 
Resources  Board. 

Case  Study  No.  1  5  -  Tfie  Environmental  Benefits  of  Bicycling  and  Walking,  op  cit. 
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contribute  to  physical  well-being.  While  this  is  a  worthy  goal  in  and  of  itself,  the  economic 
implications  are  more  note  worthy.  Increased  fitness  translates  to  lower  overall  health  care 
costs  through  lower  medical  insurance  premiums,  fewer  hospital  visits.  Better  physical 
conditioning  also  can  contribute  to  corporate  profits  through  decreases  in  absenteeism. 

Transit  Oriented  Development  —  The  Regional  Transportation  Authority  (RTA)  of  Northeastern 
Illinois  has  been  working  to  promote  and  facilitate  transit-oriented  development  in  Northeastern 
Illinois.  The  RTA  is  interested  in  transit-oriented  development  (TOD)  because  development 
practices,  land  use  policies  and  zoning  have  created  environments  where  the  highest  degree 
of  accessibility  is  achieved  through  driving,  and  provision  and  use  of  transit  services  often  is 
difficult,  if  not  impossible.  The  TOD  concept  of  mixed  uses  and  higher  densities  focused 
around  transit  facilities  and  services  offers  a  new  approach  to  land  use  and  development  that 
provides  accessibility  through  proximity  and  more  transportation  choices:  transit,  walking  and 
cycling  in  addition  to  driving. 

Northeastern  Illinois,  like  other  metropolitan  regions  across  the  country,  is  facing  congestion, 
urban  sprawl  and  air  quality  problems.  These  problems  are,  in  many  ways,  the  results  of  land 
use  and  other  policies  that  have  fostered  low  density,  single  use  development.  From  1980  to 
1990,  population  growth  has  been  low,  on  the  order  of  four  percent,  while  the  amount  of 
developed  land  has  increased  significantly  (46  percent).  Transit  ridership  is  linked  to  land  use. 
New  approaches  to  development  and  land  use  offer  the  opportunity  to  address  these  problems 
in  ways  that  can  be  beneficial  to  communities  and  developers  as  well  as  the  region's  transit 
agencies. 

The  problems  resulting  from  the  combined  effects  of  dispersed,  single-purpose  land  use  and 
increasing  dependence  on  auto  travel  have  been  especially  acute  for  transit.  Ridership  declined 
as  housing  and  employment  moved  to  an  ever-receding  urban  boundary.  The  policies  of 
attempting  to  increase  highway  capacity  continually,  to  maintain  low  fuel  prices  and  to  require 
a  more  than  ample  supply  of  free  parking  led  to  a  reduction  not  only  of  transit  use,  but  also 
created  environments  where  transit  was  no  longer  a  viable  transportation  alternative. 

New  approaches  to  land  use,  development  and  design  are  likely  to  produce  new  solutions  to 
these  intractable  problems.  The  ability  of  transit  to  efficiently  and  effectively  provide  mobility 
options  for  people  is  closely  tied  to  the  land  use  decisions  that  are  made  by  municipalities.  A 
built  environment  that  is  pedestrian  friendly  with  street  layouts  that  enable  the  design  and 
operation  of  efficient  transit  routes  and  development  patterns  and  that  do  not  dictate  auto  use 
is  the  objective  of  transit-oriented  development. 

LEGISLATIVE  INITIATIVES 

Landmark  federal  legislation  such  as  the  Clean  Air  Act  Amendments  of  1990  (CAAA)  and  the 
Intermodal  Surface  Transportation  Efficiency  Act  of  1991  (ISTEA)  have  altered  fundamentally 
the  way  transportation  improvement  programs  are  developed  and  funded.  These  legislative 
mandates  have  ushered  in  a  new  era  for  transportation  program  development  planning.   These 
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federal  legislative  enactments  and  regulations  ask  planners  to  look  at  broader  areas  of  interest 
and  to  prepare  multimodal  transportation  plans  for  the  long  term.  No  longer  does  it  suffice  to 
solve  a  highway  congestion  problem  by  constructing  more  lane  miles  of  highway;  alternate 
forms  of  transportation  must  be  considered  in  the  planning  process.  The  full  effect  of  these 
laws  is  not  clear.  It  is  certain  that  they  will  influence  transportation  system  development  well 
into  the  21st  Century.  Some  of  the  key  elements  of  both  legislative  packages  as  they  relate 
to  non-motorized  transportation  modes  are  briefly  outlined  below: 

Clean  Air  Act  Amendments  of  1990 

Since  the  enactment  of  the  National  Environmental  Policy  Act  (NEPA)  in  the  early  1970's,  it 
has  been  the  policy  of  the  Federal  government  to  mitigate  the  harmful  environmental  impacts 
created  by  the  transportation  system.  The  1990  Amendments  to  the  federal  Clean  Air  Act 
established  national  clean  air  goals.  For  the  first  time,  federal  legislation  aimed  to  increase 
vehicle  occupancy  and  reduce  vehicle-miles  of  travel  as  a  major  strategy  in  reducing  vehicle 
emissions  in  non-attainment  areas.  The  Clean  Air  Act  Amendments  call  for  tougher  review  of 
transportation  plans  and  projects  and  require  that  those  plans  conform  to  revised  state  air 
quality  plans  and  emissions  budgets  to  remain  eligible  for  federal  funding.  No  longer  will  it  be 
possible  to  carry  out  major  road  building  programs  without  adequate  attention  to  the 
environmental  consequences.  Transit  must  be  considered  as  a  viable  alternative  to  more 
roadway  construction.  On  the  average,  one  person  using  public  transit  for  a  year  instead  of 
driving  to  work  saves  the  environment  9.1  pounds  of  hydrocarbons,  62.5  pounds  of  carbon 
monoxide  and  4.9  pounds  of  nitrogen  oxide  being  emitted  into  our  atmosphere. ^^ 

However,  shifting  people  from  automobiles  to  transit  is  only  a  partial  solution.  If  people 
continue  to  use  the  automobile  as  the  mode  of  access  to  transit,  then  air  quality  may  not  be 
improved  measurably  .  The  cold-start  physics  of  gasoline  combustion  requires  limiting  the  use  of 
the  gasoline-powered  automobiles  altogether  if  the  level  of  air  pollution  outlined  in  the  CAAA  is  to 
be  achieved.  Non-motorized  transportation  and  other  approaches,  such  as  clean  fuels,  seem  to 
be  viable  alternatives  to  consider. 

The  CAAA  links  the  Federal  funding  of  state  and  local  transportation  projects  to  the  adoption  of 
regional  transportation  plans  that  conform  strictly  to  emission  reduction  targets  and  schedules  set 
out  in  the  Statewide  Transportation  Improvement  Plans  (STIPs).  Each  STIP  must  set  caps  on 
mobile  source  emissions  in  the  state's  non-attainment  areas  and  requires  regional  transportation 
plans  and  transportation  improvement  programs  (TIPs)  to  achieve  levels  of  vehicle  usage 
consistent  with  the  emissions  caps. 

For  areas  designated  as  nonattainment  areas,  transportation  projects  must  be  consistent  with 
established  plans  to  reduce  air  pollution  levels  (e.g.,  an  increased  emphasis  on  transit  and  non- 
motorized  transportation  facilities).  Further,  for  severe  non-attainment  area  (which  Chicago  has 
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been  classified)  the  CAAA  requires  reductions  in  mobile  sources  emissions.  Reducing  total  VMT 
is  a  strategy  to  reduce  mobile  emissions. 

Intermodal  Surface  Transportation  Efficiency  Act  of  1991 

It  is  the  policy  of  the  United  States  to  develop  a  National  Intermodal  Transportation  System 
that  is  economically  efficient  and  environmentally  sound,  provides  the  foundation  for  the 
Nat/on  to  compete  in  the  global  economy,  and  will  move  people  and  goods  in  an  energy 
efficient  manner.  ISTEA  requires  a  more  balanced  approach  to  transportation  infrastructure 
investment.  The  impetus  of  ISTEA  is  to  create  an  efficient  intermodal  transportation  system 
that  is  environmentally  sensitive  and  energy  efficient.  ISTEA  explicitly  recognizes  the 
transportation  value  of  non-motorized  modes  and  offers  specific  mechanisms  to  increase 
consideration  of  bicyclists'  and  pedestrians'  needs  within  the  national  intermodal  transportation 
system.  Within  ISTEA,  bicycle  facilities  are  defined  as  "new  or  improved  lanes,  paths,  or 
shoulders  for  use  by  bicyclists,  traffic  control  devices,  shelters,  and  parking  facilities  for 
bicyclists."^"* 

Funding  —  ISTEA  offers  significant  opportunities  to  enhance  state  and  local  bicycle  and 
pedestrian  programs  through  flexible  funding  initiatives  outlined  in  the  legislation.  Federal-aid 
funding  is  available  from  a  number  of  programs  for  these  efforts.  These  funding  sources 
include  National  Highway  System  funds.  Surface  Transportation  Program  funds,  Congestion 
Mitigation  and  Air  Quality  Improvement  Program  funds,  Federal  Lands  Highway  funds.  Scenic 
Byways  Program  funds.  National  Recreational  Trails  funds.  ISTEA  permits  Federal  transit 
funding  assistance  to  be  used  for  bicycle  and  pedestrian  access  to  transit  facilities,  to  provide 
shelter  and  parking  facilities  for  bicycles  in  or  around  transit  stations,  or  to  install  racks  or 
other  equipment  for  transporting  bicycles  on  transit  vehicles  and  trains. 

ORGANIZATION  OF  REPORT 

The  balance  of  this  report  is  organized  by  the  same  logical  series  of  tasks  that  led  to  the 
development  of  the  non-motorized  access  to  transit  predictive  model.  These  tasks  were  data 
review,  survey  design,  survey  administration,  model  development,  model  calibration,  model 
application,  prioritization  of  capital  improvements  and  selection  of  stations  to  study.  The  final 
task  was  to  conduct  in-depth  field  reconnaissance  of  at  least  six  Metra  commuter  rail  and 
Chicago  Transit  Authority  (CTA)  rapid  transit  stations  that  were  geographically  representative 
of  the  land-use  pattern  typically  encountered  in  the  RTA  service  area.  Additionally,  these 
stations  needed  to  be  ranked  in  accordance  with  standardized  criteria  that  measured  the 
degree  of  diversion  from  automobile  to  non-motorized  access  to  transit  given  an  array  of 
investment  options. 
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Each  chapter  that  follows  discusses  the  significance  of  the  task,  the  methodologies  employed 
and  the  results  of  the  study  effort.  Each  chapter  is  intended  to  be  a  distillation  of  the  more 
comprehensive  and  detailed  task  reports  that  were  submitted  during  the  study  period. 

The  report  concludes  with  a  chapter  that  outlines  the  reference  materials  used  by  the  study 
team  and  Steering  Committee  in  the  preparation  of  the  task  reports  and  in  the  development 
of  the  model.  A  series  of  appendices  are  attached  that  contain  data  supporting  the  findings 
and  conclusions. 

For  more  detailed  information,  the  reader  is  directed  to  the  task  reports. 
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The  Regional  Transportation  Authority  (RTA)  has  been  investigating  walk  and  bicycle  access 
trips  to  transit  as  a  specific  market  segment.  The  reasons  for  this  emphasis  on  non-motorized 
access  to  transit  include  the  benefits  outlined  in  Chapter  1  and  the  increased  market  potential 
that  can  be  realized  if  station  influence  areas  are  expanded  by  improved  accessibility.  It  is  well 
established  that  transit  and  commuter  rail  system  ridership  is  greatly  influenced  by  the  number 
of  people  living  within  the  station  catchment  area  and  the  ease  or  difficulty  required  for  the 
access  portion  of  the  journey. 

This  chapter  will  summarize  access  to  transit  mode  share  and  will  present  national  and  regional 
data.  Data  are  presented  from  several  studies  that  provide  an  overview  of  mode  of  access 
choice  behavior.  Data  developed  for  the  Chicago  Area  Transportation  Study  (CATS),  Chicago 
Transit  Authority  (CTA)  and  the  Northeastern  Illinois  Commuter  Rail  Corporation  (Metra)  are 
presented  to  compare  and  contrast  local  conditions  with  characteristics  of  other  cities.  The 
chapter  describes  general  measures  of  the  station  catchment  area  in  terms  of  time  and 
distance  from  the  station  for  various  access  and  egress  modes.  These  measures  of 
accessibility  will  be  discussed  as  a  prelude  to  the  discussion  of  individual  choice  behaviors 
found  in  following  chapters.  This  will  foster  a  better  understanding  of  the  synthetic  model 
derived  from  observed  and  stated  preference  survey  data  specifically  developed  for  this  study. 

ACCESS  MARKET  BY  MODE 

In  Chicago,  the  commuter  rail  system  has  financed  ridership  growth  over  the  last  several  years 
with  heavy  investments  in  new  park-and-ride  lots.  The  park-and-ride  lots  are  nearly  filled  to 
capacity  despite  the  continuing  construction  and  expansion  of  new  and  existing  station  parking 
lots.  Encouraging  and  facilitating  people  to  shift  from  auto  to  walk  and  bicycle  access  modes 
is  an  appropriate  and  cost  effective  approach  to  increase  available  parking  capacity  at  a  rail 
station  and  to  mitigate  congestion  and  air  pollution. ^^ 

A  number  of  mode  of  access  surveys  have  been  conducted  by  CTA,  Metra  and  RTA.  These 
surveys  include  the  Metra  Mode  of  Access  Survey  and  the  RTA  /  CTA  Northwest  Passenger 
Travel  Survey.  In  addition  to  these  surveys,  the  CATS  Household  Travel  Survey  (HHTS)  was 
conducted  as  a  part  of  an  on-going  effort  to  understand  travel  behaviors  and  transportation 
system  needs  in  the  6-county  Chicagoland  region.  This  multi-year  effort  (1988  -  1990) 
yielded  high  quality  survey  results  and  a  database  of  19,314  households.  The  HHTS  database 
contains  information  on  40,568  persons  aged  14  and  older  and  on  162,755  person  trips.  All 
of  these  surveys  were  investigated  as  complementary  data  sources.    However,  caution  should 
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be  exercised  not  to  make  direct  comparisons  between  these  different  sources  of  data.  Each 
survey  effort  had  a  unique  objective  and  methodology  regarding  sampling  and  weighting. ^^ 

One  purpose  of  these  studies  is  to  develop  a  comprehensive  understanding  of  how  people  gain 
access  to  transit  service.  By  using  this  information,  transit  agencies  are  better  able  to  develop 
transit  development  plans  that  serve  the  access  needs  of  their  existing  customers. 

Metra  Mode  of  Access 

Metra  has  had  an  on-going  interest  in  collecting  and  analyzing  mode  of  access  data  for  several 
years.  Metra  has  learned  that  the  morning  mode  of  access  to  Metra  stations  is  dominated  by 
automobile  transport.  Conversely,  the  mode  of  egress  to  the  final  destination  is  dominated  by 
foot  transport.  This  information  has  led  to  the  continued  development  of  park-and-ride 
facilities  and  expansion  of  parking  capacity  throughout  the  system  at  the  origin  station. 
Access  to  the  destination  station  in  the  Chicago  CBD  needs  to  be  improved  to  allow  the 
catchment  area  to  be  expanded. 

1989  Mode  of  Access  Survey  -  The  1  989  Mode  of  Access  Study  surveyed  1  5,003  Metra  A.M. 
commuters  by  station  access  mode.  The  aggregate  survey  results  indicated  that  52  percent 
of  the  boarding  passengers  drove  to  the  station  alone.  Over  73  percent  of  the  people  using 
the  station  to  board  trains  arrived  by  automobile.  Passengers  walking  to  the  station  accounted 
for  21  percent  of  boardings.  Bicycle  access  was  about  1  percent.  The  survey  indicated  that 
a  majority  of  those  who  rode  a  bike  (68.5%)  and  those  who  walked  (70.4%)  to  the  departure 
station  had  access  to  an  automobile.  This  suggests  that  those  who  chose  non-motorized 
transport  were  convinced/persuaded  of  the  benefits  of  non-motorized  access.  The  latter  1995 
Mode  of  Access  survey  indicated  very  similar  survey  results.  Bicycle  was  less  than  1  percent 
(0.7%)  and  walk  access  was  a  little  over  20  percent  (20.2%).  Automobile  use  as  an  access 
mode  remained  about  73  percent. 

1995  Mode  of  Access  Survey  -  The  pie  chart  illustrated  in  Figure  2.1  on  the  following  page 
summarizes  the  aggreaate  results  of  this  survey.  "Drive  Alone"  continues  to  represent  the 
most  popular  mode  of  access.  Approximately  56  percent  of  survey  respondents  drive  alone 
to  the  Metra  station.  This  represents  an  increase  since  the  1989  and  1995  surveys.  Walk 
represents  the  second  largest  mode  of  access  market  segment  at  nearly  21  percent,  bicycle 
access  is  just  under  1  percent.  Mode  of  access  varies  according  to  distance  to  the  station  and 
on  other  individual  station  characteristics  and  attributes.  The  mode  of  access  surveys  to 
Metra  stations  confirms  the  dominant  position  of  automobiles.  People  who  either  drove,  car- 
pooled  or  were  dropped-off  totaled  over  74  percent  of  those  surveyed. 


Moriarty,  Joseph;  non-published  internal  report,  Non-Motorized  Access  to  Transit:  Preliminary  Regional 
Results;  Regional  Transportation  Authority,  Chicago,  IL;  1995. 
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Figure  2.1 
Metra  Mode  of  Access 


vyfeiik 

20.8%  Bicycle 

0.8% 


Source  Metra,  Mode  of  Access  Survey.  1995 


Chicago  Transit  Authority:  Rapid  Transit  Mode  of  Access 

As  part  of  on-going  research  efforts,  the  Chicago  Transit  Authority  (CTA)  conducted  a  series 
of  rider  surveys  in  the  Spring  of  1  994  to  determine  ridership  patterns  on  the  newly  opened 
Midway  Orange  Line  and  the  existing  O'Hare  Blue  Line. 

Orange  Line  Surveys  -  The  CTA  surveyed  Orange  Line  passengers  shortly  after  the  line  was 
opened  to  determine  the  number  of  new  passengers  diverted  to  rapid  transit  service  from 
automobiles  and  CTA  bus  services  in  the  area.  The  line  opened  on  October  31,  1993.  The 
March  1994  CTA  survey  of  Orange  Line  riders  provides  a  useful  profile  of  the  travel  and 
demographic  characteristics  of  CTA  rapid  transit  passengers  on  the  southwest  side  of  the  city. 
The  following  table  illustrates  the  Orange  Line  survey  data: 
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Table  2.1 
Orange  Line  Mode  of  Access 

Trip  Purpose 
(percent) 

Mode  of  Access 

Work 

School 

Work-Related 

Airline  Travel 

Non-Work 

Total 

CTA  Bus 

40.9 

51.5 

31.1 

13.0 

42.3 

40.7 

CTA  Train 

3.6 

7.4 

8.5 

16.5 

7.0 

5.5 

Metra 

0.1 

0.4 

1.3 

1.7 

0.00 

0.3 

Park  &  Ride 

16.3 

6.4 

13.0 

0.00 

7.9 

13.0 

Kiss  &  Ride 

12.2 

4.8 

10.8 

5.8 

10.4 

10.6 

Other  Auto 

0.4 

1.7 

2.2 

1.6 

0.00 

0.7 

Walked 

24.5 

27.0 

24.1 

41.1 

30.4 

26.1 

Other 

2.0 

0.8 

9.0 

20.3 

2.0 

3.1 

Total 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Source:  Chicago  Transit  Authority;  Orange  Line  Rider  Survey,  March  1994 


Over  65  percent  of  the  riders  were  diverted  from  CTA  parallel  bus  lines.  Of  particular  interest 
is  the  access  mode  to  Orange  Line  stations.  The  most  frequent  access  to  the  Orange  Line  is 
CTA  bus  at  41  percent  followed  by  26  percent  pedestrian  access.  Park-and-ride  had  13 
percent  mode  share.  The  number  of  people  diverted  from  automobiles  was  23.7  percent  and 
is  within  the  error  of  estimate  of  diversions  outlined  in  the  1992  Environmental  Impact 
Statement.^' 

Northwest  Corridor  Passenger  Survey  -  Also  in  the  Spring  of  1 994,  the  RTA  and  CTA 
conducted  a  Passenger  Survey  of  the  Northwest  Corridor.  The  survey  included  the  Blue  Line 
rapid  transit  service  between  the  O'Hare  terminal  station  and  Chicago  Avenue  and  29  bus 
routes  in  the  corridor.  Data  collection  occurred  between  April  7  and  May  25,  1994.  On  the 
Blue  Line,  9,744  surveys  were  distributed  yielding  7,361  usable  returns.  Surveys  were 
conducted  during  the  AM  peak  and  midday  periods.  One  question  on  the  rapid  transit  survey 
form  asked,  "How  did  you  get  to  this  train?"  Figure  2.2  summarizes  the  total  results  of  this 
question  for  the  AM  peak  period.  The  reader  must  be  cautioned  that  access  mode  varies 
according  to  individual  stations. 


LaBelle,  Sarah  and  Darwin  Stuart,  Chicago  Transit  Authority;  Diverting  Auto  Users  to  Transit:  Early 
Lessons  from  CTA's  Orange  Line,  Transportation  Research  Board,  74th  Annual  Meeting, 
Washington,  DC;  January  1995. 


Page  2  ■  4 


Non- Motorized  Access  to  Transit    v^^; 


ter  2  :  STATION  MARICET  ANALYSIS 


Figure  2.2 

CTA  Mode  Of  Access 
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Source  CTA,  Passenger  Travel  Survey.  1994 

The  results  above  include  respondents  that  were  surveyed  boarding  or  alighting  from  the  Blue 
Line.  Boarding  stations  include  CBD  stations  and  other  stations  that  allow  transfers  to  the  Blue 
Line.  Bus  transfers  to  the  Blue  Line  are  also  included.  This  helps  explain  the  large  share  for 
"Other  CTA  Services".  However,  nearly  30  percent  of  survey  respondents  who  used  the  Blue 
Line  in  the  AM  Peak  indicated  that  they  walked  to  get  to  the  train.  Walk  to  the  Blue  Line  is 
the  second  largest  access  mode  market  segment.  Walk  access  to  transit  is  probably  higher 
due  to  the  fact  that  many  respondents  access  the  Blue  Line  via  connecting  CTA  rail  service 
or  CTA  feeder  bus  service  in  which  the  "access  trip"  started  as  a  walk  to  rail  or  the  bus.  It 
is  interesting  to  note  that  bicycle  access  accounts  for  less  than  1  percent  of  Blue  Line  riders. 

Chicago  Area  Transportation  Study:     Household  Travel  Survey 

Another  data  source  examined  was  the  CATS  Household  Travel  Survey  (HHTS).  Figure  2.3 
illustrates  the  Mode  of  Access  to  Metra  stations  based  on  HHTS  results.  The  results  from  the 
CATS  HHTS  confirm  the  findings  of  the  Metra  Mode  of  Access  Survey  described  above.  Over 
74  percent  of  Metra  riders  rely  on  auto  access  for  their  trip  to  the  station.  However,  walking 
is  the  second  largest  access  mode  market  with  over  20  percent  mode  share  of  total  boardings. 
Figure  2.4  illustrates  the  mode  of  egress  after  disembarking  the  Metra  train  in  the  Chicago 
CBD.  Walk  is  the  dominant  mode  of  egress  in  Downtown  Chicago  with  84  percent  market 
share.    CTA  bus  is  the  second  largest  distribution  mode  with  a  1  2  percent  share. 
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Figure  2.3 
Metra  Mode  of  Access 

(Trip  to  Origin  Station) 


Source  Chicago  Area  Transportation  Study.  Housetnold  Travel  Survey,  1990 


Figure  2.4 
IVIetra  IVIode  of  Egress 

(From  Destination  Station) 


Source.  Chicago  Area  Transportation  Study.  Household  Travel  Survey,  1990 


Page  2  -  6 


Non-Motorized  Access  to  Transit 


Chapter  2  :  STATION  MARIgET  ANALYSIS 


Experience  from  Other  Countries 

The  uniquely  American  strategies  to  serve  transit  patrons  in  growing  suburban  areas  by  relying 
on  costly  park-and-ride  lots  can  be  contrasted  to  Japanese  and  European  strategies  of 
investing  heavily  in  bicycle-and-ride  improvements.  These  strategies  include  improving  access 
to  the  station,  bicycle  parking  facilities,  transport  on  the  trains  and  innovative  bicycle  rental 
programs. 

Bicycle  access  has  gained  market  share  in  Europe  and  Japan  despite  the  rapid  growth  of  the 
number  of  motor  vehicles  and  suburbanization.  Transit  access  by  bicycle  in  the  Netherlands 
is  facilitated  by  bicycle  friendly  streets,  integrated  bicycle  networks,  traffic  calmed  areas  and 
the  100,000  guarded  bicycle  parking  stations  at  Dutch  Rail  stations.  User  fees  are  about 
$  0.75  per  day  or  $  75.00  per  year.^®  In  contrast  there  are  fewer  than  25,000  auto  parking 
spaces  nationwide  at  rail  stations.  Underground  guarded  bicycle  parking  is  being  provided  at 
high  density  stations,  and  although  relatively  expensive,  is  10  times  less  expensive  per  space 
than  auto  park-and-ride  construction.  Bicycle  rentals  are  available  at  parking  garages  for 
tourists  and  out-of-town  visitors  as  well  as  commuters.  The  result  is  35  percent  of  all  trips 
accessing  stations  and  ten  percent  of  egress  trips  are  made  by  bicycle. 

In  Japan,  bicycling  has  been  increasing  its  modal  share  since  1970  and  now  accounts  for  10 
percent  or  more  of  station  access  trips  in  suburban  areas. ^^  In  some  newer  and  lower  density 
suburbs,  bicycle  access  trips  account  for  as  much  as  one-half  of  all  station  access  trips. 
Compact  development  patterns,  high  cost  of  automobile  ownership  and  operation,  low  rates 
of  bicycle  theft  all  tend  to  encourage  bicycle  trips.  Bicycle  parking  facilities  at  transit  stations, 
begun  in  the  1970's  proved  phenomenally  successful,  and  the  number  of  parking  spaces 
increased  from  22,000  in  1973  to  600,000  in  1977  to  over  3  million  today.  Parking  facilities 
range  from  ground  level  areas  with  and  without  roofs  to  fully  automated  bicycle  parking 
systems.  Half  of  the  official  bicycle  parking  spaces  provide  weather  protection.  Even  the  most 
computerized  and  automated  bicycle  parking  facilities  cost  much  less  than  typical  U.S.  auto 
park-and-ride  spaces.  User  fees  range  from  free  for  the  least  secure  methods  to  $  8  to  $  32 
per  month  for  higher  quality  parking.  Bike  rentals  are  also  available  at  railway  stations, 
complete  with  basket,  locking  device,  light  and  bell,  and  painted  the  same  lime  green  color. 


Replogle,  Michael;  Bicycle  Access  to  Public  Transportation:  Learning  From  Abroad,  Transportation 
Research  Record  No.  1396,  Operations  and  Safety,  Planning  and  Administration,  Non-motorized 
Transportation  Research  and  Issues,  Transportation  Research  Board,  National  Research  Council, 
Washington  D.C. 

Replogle,  Michael,  Bicycle  Access  to  Public  Transportation:  Learning  From  Abroad,  ibid. 
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MEASURES  OF  ACCESSIBILITY  BY  MODE 

Most  people  are  influenced  directly  by  the  amount  of  time  it  takes  to  get  from  one  place  to 
another.  Empirical  evidence  is  abundant.  The  market  for  transportation  service  provides  ample 
evidence  of  the  high  value  of  time  on  travel  mode  choice.  Distance  also  influences  mode  of 
access  choice.  Each  model  of  access  has  clearly  defines  limits  of  utility.  As  indicated  earlier, 
a  clear  preference  exists  for  not  walking  beyond  6  blocks. 

Market  Boundaries 

Market  boundaries  for  public  transportation  services  are  defined  by  the  time  it  takes  to  travel 
to  a  station  and  the  relative  distance  to  the  rail  station.  The  boundaries  vary  by  access  mode 
because  of  the  differences  in  travel  time  (or  speeds)  for  each  of  the  different  modes.  Access 
directly  influences  the  size  of  the  station  influence  area.  A  station  derives  its  patronage  from 
the  station  influence  area.  These  boundaries  also  can  be  influenced  by  demographic  and  life- 
style market  segmentation  variables.  Improvements  in  the  pedestrian  and  bicycle  access 
environment  could  increase  transit  ridership  by  expanding  the  station  catchment  area. 

Metra  has  developed  a  comprehensive  parking  policy.  The  current  policy  focuses  exclusively 
on  automobile  parking  facilities  and  demand.  Metra  conducted  a  thorough  inventory  and 
assessment  of  commuter  parking  capacity,  use  and  physical  conditions  at  its  208  stations. 
These  stations  have  861  parking  lots  with  over  54,000  parking  spaces.  The  system  wide  use 
rate  was  85  percent.  However,  85  stations  experience  major  capacity  deficiencies.  Clearly, 
the  use  of  commuter  rail  is  influenced  by  the  availability,  convenience  and  cost  of  the 
commuter  parking  around  each  station. ^°  Metra  identified  strategies  to  alleviate  parking 
deficiencies  for  future  consideration  including:  overselling  commuter  parking  permits  (taking 
advantage  of  the  fairly  constant  commuter  absentee  rate),  redesigning  existing  lots, 
construction  of  new  lots,  development  of  shared  parking  opportunities,  pricing  adjustments  to 
redistribute  parking  demand,  and  expansion  of  feeder  bus  and  other  access  alternatives. 

Access  Trip  Lengths 

Access  trip  lengths  determine  the  market  boundaries  of  station  influence  areas.  Recent 
evidence  suggests  that  improved  access  and  expanded  parking  facilities  contribute  to 
increased  ridership  on  Metra  lines.  Perhaps  improved  pedestrian  access  also  could  contribute 
to  increased  ridership  on  Metra  commuter  rail  and  CTA  rapid  transit  lines.  Table  2.2  illustrates 
the  market  boundaries  for  station  influence  areas  as  defined  by  travel  distance  from  the  station 
by  access  mode.  This  table  reflects  distances  developed  by  examining  revealed  preference 
survey  data  from  other  transportation  studies  examining  the  mode  of  access  choice. 


Zavattero,  David  A.  and  David  P.  Beal;  Evaluating  the  Accessibility  of  Commuter  Rail  Services:  Metra 
System  wide  Parking  Inventory/Assessment,  Transportation  Research  Record  1  162. 
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Table  2.2 
Access  Trip  Length 

Access 
Mode 

To  Transit 
Mode 

Typical  Access  Trip 
Length  (miles) 

Station  Influence  Area 
(Square  Miles) 

50%  of  trips 
less  than 

80%  of  trips 
less  than 

Median 
50%  market 

Outer  Limit 
80%  market 

Walking 

Local  Bus 

0.09 

0.22 

0.05 

0.24 

Express  Bus 

0.09 

0.27 

0.04 

0.30 

Rail  Transit 

0.30 

na 

0.43 

na 

Park-and-ride 

Express  Bus 

2,25 

6.00 

26.52 

188.52 

Rail  Stations 
(BART) 

2.40 

3.00 

23.04 

36.00 

Rail  Stations 
(PATCO) 

3.10 

4.30 

38.44 

73.96 

Commuter  Rail 
(Metra) 

2.46 

5.88 

24.21 

138.30 

Kiss-and-ride 

Express  Bus 

1.25 

3.54 

8.16 

65.64 

Commuter  Rail 

1.58 

3.42 

13.14 

61.26 

Bicycling 

Rail  Stations 
(Japan) 

1.02 

1.86 

5.46 

18.12 

Rail  Stations 
(Netherlands) 

1.32 

na 

9.12 

na 

Source:  Wilbur  Smith  Associates  and  Federal  Highway  Administration,  Case  Study  No.  9,  Linking  Bicycle/Pedestrian  Facilities 
with  Transit,  National  Bicycling  and  Walking  Study,  U.S.  Department  of  Transportation,  Washington,  DC,  Publication  No.  FHWA- 
PD-93-012. 


In  Table  2.2  a  range  of  average  access  distances  from  the  transit  station  is  given  in  terms  of 
the  cumulative  percent  of  trips  by  access  mode.  The  first  number  in  this  range  corresponds 
to  the  primary  station  influence  area  where  50  percent  of  the  riders  are  derived.  The  column 
labeled  "80%  of  trips  less  than"  corresponds  to  the  secondary  market  area  where  the  next  30 
percent  of  riders  are  derived.  The  tertiary  market  is  beyond  this  distance. 

Distance  Walked  to  Metra  Station 

The  1995  Metra  Mode  of  Access  Survey  included  a  question  that  asked,  "How  many  blocks 
did  you  walk  to  the  Metra  station  this  morning?"  The  bar  chart  illustrated  in  Figure  2.5  on  the 
following  page  summarizes  the  number  of  blocks  walked  to  the  Metra  station  for  those  survey 
respondents  that  indicated  that  they  walked  to  the  Metra  station  (4,449  survey  respondents 
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Figure  2.5 
Blocks  Walked  to  Station 

(Metra  and  CTA) 


Number  of  Blocks  Walked  to  Station 


Source  Chrcago  Area  Transportation  Study,  Household  Travel  Sun/ey.  1990 


met  this  criteria).  It  should  be  noted  that  it  was  possible  for  a  respondent  to  answer  this 
question  and  not  exclusively  "walk"  to  the  station.  (For  example  a  respondent  could  drive 
alone  to  a  remote  parking  lot  and  "walk"  a  number  of  blocks  to  the  station.)  For  this  study, 
RTA  was  particularly  interested  in  the  "pure  walkers",  i.e.,  those  respondents  that  exclusively 
access  stations  by  walking.  The  results  below  reflect  a  screen  for  pure  walk  access  to  transit. 
The  number  of  blocks  walked  varies  depending  on  individual  stations.  Figure  2.5  shows  that 
nearly  80  percent  of  the  survey  respondents  (who  met  the  pure  walk  criteria)  access  the 
station  within  6  blocks.  The  majority  of  respondents  (over  60%)  access  the  station  within  4 
blocks.    After  6  blocks,    walk  access  begins  to  "tail-off". 

In  addition  to  the  Metra  Mode  of  Access  Survey,  the  CATS  database  was  examined.  A 
question  on  the  CATS  Household  Travel  Survey  asked  the  number  of  blocks  walked  to  transit 
(bus,  rapid  transit,  or  rail).  On  further  analysis,  it  was  found  that  some  respondents  indicated 
that  they  walked  to  transit  but  used  a  mode  other  than  walk  on  the  preceding  trip.  Therefore, 
it  was  necessary  to    "screen"  the  HHTS   regarding  pure  walk  access  to  transit. 

The  screen  for  pure  walkers  was  accomplished  by  sorting  those  respondents  that  answered 
the  number  of  blocks  walked  to  transit  and  indicated  that  their  previous  trip  record  was  walk. 
Table  2.3  summarizes  these  results.  Please  note  these  trips  are  reported  by  the  county  (or 
containment  area)  where  the  household  was  located  not  necessarily  where  trips  were  actually 
occurring.      According  to  the  HHTS  there  are  over  190,000  walk  access  trips  to  Metra. 
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Table  2.3 

Blocks  Walked  to  Metra  Station 

(Reported  by  County  /  Containment  Area) 

Area 

Number  of  Respondents  Reporting  Blocks  Walked                                                                         |j 

1  Block 

2  Blocks 

3  Blocks  I    4  Blocks 

5  Blocks 

6  Blocks 

7  Blocks 

8  Blocks 

8  or  more 

Total 

Suburban  Cook 

8,464 

10,472 

15,964 

13,313 

10,602 

11,436 

3.934 

10,698 

12,902 

97,784 

DuPage 

3,745 

4,912 

4,600 

3,989 

3,540 

3,897 

1,805 

4,569 

6,497 

37,553 

Kane 

840 

231 

233 

438 

409 

46 

237 

160 

426 

3,021 

Kendall 

0 

45 

19 

0 

29 

40 

0 

22 

16 

171 

Lake 

1,190 

1.210 

1,782 

1,250 

1,803 

1,676 

435 

1,086 

1,720 

12,151 

McHenry 

451 

645 

308 

273 

286 

358 

271 

286 

423 

3,303 

Will 

1,435 

984 

55 

887 

162 

516 

462 

922 

272 

5,697 

Chicago  (non-CBD) 

6,892 

7,213 

3,633 

3,117 

4,669 

720 

1,766 

1,709 

3,581 

33,301 

Central  City 

300 

400 

300 

100 

0 

0 

0 

0 

204 

1,304 

Tota 

23,317 

26,112 

26,894 

23,368 

21,501 

18,689 

8,909 

19,453 

26,042 

194,284 

Percent  of  Total 

12.0% 

13.4% 

13.8% 

12.0% 

11.1% 

9.6% 

4.6% 

10.0% 

13.4% 

Cumulative  % 

12.0% 

25.4% 

39.3% 

51.3% 

62.4% 

72.0% 

76.6% 

86.6% 

100.0% 

Source:  Chicago  Area  Tr 

insportation 

Study;  Hoi 

jsehold  Travel  Survey,  1990 

Cumulative  percentage  analysis  of  walking  distance  to/from  the  stations  (number  of  blocks) 
indicates  a  fairly  uniform  increase  with  61  percent  of  those  who  walk  to  access  a  station  do 
so  over  a  distance  of  four  blocks  or  less,  as  shown  in  Figure  2.6.  However,  it  appears  general 
walking  distances  from  the  terminating  station  to  the  final  destination  are  generally  longer.  At 
the  four  block  or  less  mark  only  52  percent  of  those  who  walk  reach  their  final  destination. 
Indeed,  a  quarter  of  those  who  walk  to  their  final  destination  walk  between  four  and  seven 
blocks. 

Blocks  Walked  to  CTA  Station 

A  similar  analysis  was  performed  using  the  Household  Travel  Survey  for  CTA  rapid  transit. 
A  screen  was  necessary  to  capture  "pure  walk  access"  to  transit,  i.e.,  those  respondents  that 
exclusively  access  stations  by  walking.  Table  2.4  summarizes  the  results  for  rapid  transit. 
As  with  Metra,  it  appears  that  walk  access  to  CTA  rapid  transit  has  been  overestimated.  The 
results  from  the  Household  Travel  Survey  indicate  there  are  approximately  575,900  CTA  Rail 
trips.     According  to  Table  2.4  below  there  are  over  388,000  walk  access  trips  to  CTA. 
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Table  2.4 

Blocks  Walked  to  CTA  Station 

(Reported  by  County  /  Containment  Area) 

Area 

Number  of  Respondents  Reporting  Blocks  Walked                                                                    I 

1  Block 

2  Blocks 

3  Blocks 

4  Blocks 

5  Blocks 

6  Blocks 

7  Blocks 

8  Blocks 

8  or  more 

Total 

Suburban  Cook 

11,333 

13,643 

8,576 

4,420 

3,416 

2,972 

797 

623 

918 

46,697 

DuPage 

284 

576 

45 

91 

42 

0 

0 

0 

0 

1,038 

Kane 

13 

0 

74 

0 

0 

0 

0 

0 

0 

86 

Lake 

176 

179 

59 

0 

72 

64 

0 

0 

0 

551 

Chicago  (non-CBD) 

94,527 

90,723 

63,724 

43,324 

23,383 

9,690 

2,133 

6,297 

227 

334,027 

Central  City 

1,626 

1,616 

513 

800 

625 

300 

204 

102 

100 

5,886 

Tota 

107,959 

106,737 

72,991 

48,636 

27,537 

13,025 

3,134 

7,022 

1,245 

388,285 

Percent  of  Total 

27.8% 

27.5% 

18.8% 

12.5% 

7.1% 

3.4% 

0.8% 

1.8% 

0.3% 

Cumulative  % 

27.8% 

55.3% 

74.1% 

86.6% 

93.7% 

97.1% 

97.9% 

99.7% 

100.0% 

Source:  Chicago  Area  Tr 

nsportation 

Study;  Hoi 

sehold  Travel  Survey,  1 990 

Figure  2.6 
Distances  Walked 

(Metra  and  CTA) 
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Chicago  Area  Transportation  Study,  Housetiold  Travel  Survey,  1990 
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However,  the  percentage  results  seem  reasonable.  Unlike  commuter  rail,  walk  access  distance 
to  rapid  transit  is  shorter.  Over  half  (55.29%)  of  the  screened  respondents  walk  within  2 
blocks.  According  to  the  HHTS,  approximately  75  percent  of  rapid  transit  walk  access  occurs 
within  3  blocks.    After  3  blocks  walk  access  tails  off. 

Cumulative  percentage  analysis  of  bicycle  travel  distances  to  access  stations  suggests  a  more 
distinctive  cut-off  level  than  walking  distances.  Bicycle  travel  distance  survey  responses 
indicates  that  69  percent  of  those  riding  to  a  Metra  station  live  within  one  mile,  and  84  percent 
live  within  a  mile  and  a  half,  as  shown  in  Figure  2.7. 


Figure  2.7 
Bicycle  Travel  Distance  to  Metra  Station 
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Source:  Metra;  Mode  of  Access  Survey.  1995 


Access  Travel  Time 

Actual  distance  traveled  is  only  one  measure  of  disutility  of  access  to  transit  stations.  The 
time  needed  to  travel  the  distance  between  point  of  origin  and  station  represents  the  optimal 
time  people  are  willing  to  travel  to  gain  access  to  the  transportation  carrier  mode.  Access 
times  have  been  derived  empirically  and  mathematically.  Empirical  evidence  either  directly 
measures  or  asks  people  how  long  it  took  them  to  travel  from  home  to  the  station. 
Mathematical  derivations  impute  travel  time  from  the  distances  traveled.  Walking,  biking  and 
driving  speeds  are  empirically  derived  and  multiplied  by  the  distances  traveled. 
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Transfer  Penalty 


Economists  have  measured  disutility  in  terms  of  travel  time  units  such  as  minutes.  The 
transfer  penalty  is  an  additive  process  by  which  the  access  time  and  waiting  time  in  the  station 
is  combined  and  multiplied  by  the  relative  weight  of  the  penalty.  This  penalty  is  twice  as  great 
as  the  access/waiting  time  combined.  In  other  words,  if  it  takes  10  minutes  to  walk  or  bike 
to  the  trip  origin  station  and  5  minutes  waiting  for  the  arrival  of  the  train  or  transit  bus,  then 
the  transfer  penalty  is  30  minutes. ^^  The  greater  the  transfer  penalty,  the  less  likely  a  person 
will  use  the  public  transportation  service.    Walking  has  a  higher  disutility  than  riding. ^^ 

EXISTING  MARICET  POTENTIAL 

Recreational  riders  have  a  different  demographic  and  geographic  profile  than  bike  commuters. 
Commuters  tend  to  be  slightly  younger,  less  educated,  earn  slightly  less  than  the  average 
commuter,  and  are  more  likely  to  live  in  the  western  part  of  the  United  States.  Recreational 
riders  are  more  likely  to  be  college  graduates,  to  earn  more,  and  to  live  in  the  Midwest.  The 
differences  between  serious  cyclists  and  the  casual  and  infrequent  riders  can  be  described  in 
terms  of  their  spending  habits  and  the  amount  of  bike  accessories  they  own.  Strategies  for 
increasing  the  number  of  commuters  using  bicycles  as  an  access  mode  include  encouraging 
more  people  to  purchase  bicycles  and  keeping  existing  cyclists  riding  as  they  age."  This  is 
particularly  relevant  in  Chicago  where  the  demographic  profiles  suggest  high  recreational  use 
of  bicycles  and  low  commuter  use.    The  survey  data  confirms  these  usage  patterns. 

Chicagoland  Market  Potential  -  An  important  question  to  consider  is  how  many  people  living 
in  the  Chicago  area  own  bicycles  and  would  be  willing  to  use  them  for  purposes  other  than 
recreation.  The  CATS  Household  Travel  Survey  asked  questions  about  bicycle  ownership, 
income  level  and  other  demographic  characteristics  that  presents  an  interesting  market  profile 


^^      Horowitz,  Alan  J.  and  Nick  A.  Thompson,  Center  for  Urban  Transportation  Studies,  University  of 

Wisconsin-Milwaukee;  Evaluation  of  Intermodal  Passenger  Transfer  Facilities;  U.S.  Department  of 
Transportation,  Report  No.  DOT-T-95-02,  Washington,  DC;  September  1994,  p. 19. 

^^      Horowitz,  Alan  J.  et  al  op  cit  p.  21 . 

^^      Larson,  Jan  The  Bicycle  Market,  American  Demographics,  March  1995. 
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of  the  potential  non-motorized  (bicycle)  market.  The  figures  on  the  following  pages  illustrate 
the  market  potential  for  bicycle  access  to  transit  in  the  Chicago  region. 

The  CATS  1990  Household  Travel  Survey  indicates  that  of  the  total  2.6  million  households, 
approximately  43  percent  own  bicycles.  Of  these  households,  29  percent  (336,000)  also 
reported  at  least  one  transit  trip.  This  indicates  that  roughly  13  percent  of  the  total  Chicago 
area  households  both  own  at  least  one  bicycle  and  use  transit.  Broken  down  by  major  area, 
the  City  of  Chicago  less  the  CBD  area  has  the  highest  percentage  of  households  in  the  region 
with  bicycles  that  also  use  transit,  21 .8  percent.   This  is  shown  In  Figure  2.8. 

The  composition  by  income  level  of  those  who  own  bicycles  and  use  transit  varies  significantly 
between  the  four  largest  Chicago  areas  studied  (Chicago  less  CBD,  Suburban  Cook  County, 
DuPage  County  and  Lake  County).  In  Chicago,  the  greatest  percent  of  such  households  is 
among  the  $  25,000  to  $  40,000  wage  earners,  31.7  percent.  Conversely,  the  largest  group 
of  bicycle  households  that  also  use  transit  in  the  suburban  areas  of  Cook,  DuPage  and  Lake 
counties  are  in  the  high  income  bracket  (over  $  75,000).    This  is  depicted  in  Figure  2.9. 

The  demographic  profiles,  income  levels  and  current  survey  data  indicate  that  the  potential 
market  for  expanding  the  use  of  bicycle  use  as  an  access  mode  to  transit  in  the  Chicago  region 
may  be  limited.  Stated  preference  survey  techniques  need  to  be  applied  to  gain  a  more  in- 
depth  understanding  of  mode  choice  behaviors  if  improvements  in  the  bicycling  environment 
could  be  achieved. 

The  market  potential  for  walk  access  to  transit  is  limited  only  by  physical  limitations  and 
personal  preferences.  Walking  is  the  second  largest  access  mode  for  Metra  and  CTA  rapid 
transit.  The  single  largest  market  potential  are  those  people  who  drive  less  than  72  mile  to  the 
station.  This  market  is  particularly  large  in  dense  suburban  areas  where  auto  access  accounts 
for  40.4  percent  of  surveyed  boardings  of  people  living  within  4  blocks  of  the  station. 

SUMMARY 

The  existing  survey  data  confirms  that  there  are  significant  differences  between  Metra  and 
CTA  rapid  transit  station  access  modes.  These  differences  become  more  pronounced  as  land 
use  patterns  change. 

Access  to  Metra  stations  is  heavily  dependent  on  the  automobile,  especially  in  suburban  areas 
of  the  region.  Walk  access  to  Metra  stations  in  the  A.M.  peak  period  is  the  second  largest 
access  mode.  Walk  egress  from  Metra  is  significant  in  the  Central  Business  District.  Current 
bicycle  access  to  Metra  is  relatively  small,  less  than  1  percent  of  all  access  trips. 

Access  to  CTA  rapid  transit  stations  is  more  heavily  dependent  on  walking  and  transferring 
from  CTA  and  PACE  buses.  Therefore,  walk  access  is  a  significant  market  for  CTA.  Like 
Metra,  current  bicycle  access  to  CTA  rapid  transit  stations  is  small. 
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Figure  2.8 

HOUSEHOLDS  THAT  OWN  BICYCLES  and  USE  TRANSIT                                  11 

CATS  1990  Household  Travel  Survev 

1 

Percent  of 

Percent  of  Housesholds 

Percent  of  all  Households 

Households  That 

with  Bicycles 

That  Use  Transit 

Household  Area 

Own  Bicycles 

That  Use  Transit 

&  Own  Bicycles 

CBD 

32.3% 

43.3% 

14.0% 

Chicago  less  CBD 

36.9% 

59.1% 

21.8% 

Suburban  Cook  Co. 

45.3% 

18.6% 

8.4% 

Dupage 

51.1% 

15.8% 

8.1% 

Kane 

50.6% 

6.3% 

3.2% 

Kendall 

54.6% 

2.1% 

1.2% 

Lake 

49.1% 

10.6% 

5.2% 

McHenry 

53.1% 

7.6% 

4.0% 

Will 

47.4% 

6.9% 

3.3% 

Weighted  Averages 

43.3% 

29.3% 

12.7%     II 

Six  County  Area  Weighted  Average 
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The  current  market  for  bicycle  access  is  small.  Research  is  needed  to  determine  the  attributes, 
characteristics  and  motivations  that  would  encourage  greater  reliance  on  bicycles  as  a 
legitimate  access  mode  to  transit.  The  stated  preference  surveys  conducted  specifically  for 
this  study  delved  into  these  determinants  of  choice  behaviors.  The  results  of  these  survey 
techniques  are  highlighted  in  the  following  chapters. 

Walk  access  to  CTA  rapid  transit  stations  is  significantly  higher  than  indicated  in  the  survey 
data.  The  largest  mode  share  reported  in  the  CTA  surveys  are  "transfers  from  CTA." 
However,  walk  access  is  higher  because  the  "access  trip"  generally  starts  as  a  walk  to  rail  or 
bus  as  part  of  the  linked  trip  chain  from  house  to  destination. 
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A  significant  amount  of  data  exists  regarding  mode  of  access  to  transit.  This  data  was 
highlighted  in  Chapter  2.  However,  for  the  purposes  of  modeling  individual  choice  behavior 
a  deeper  understanding  of  access  mode  choice  was  required.  To  gain  this  understanding  two 
types  of  survey  instruments  were  developed  specifically  for  this  study  effort.  Intercept  and 
stated  preference  surveys  were  designed  to  elicit  the  types  of  information  concerning 
individual  choice  behaviors  and  preferences  needed  for  model  development.  The  purpose  of 
this  chapter  of  the  report  is  to  discuss  survey  design  and  administration.  Salient  results  from 
the  surveys  are  highlighted.   The  reader  is  directed  to  Technical  Appendix  1  for  detailed  data. 

SURVEY  PURPOSE 

Surveys  designed  to  collect  data  about  transit  users  access  mode  choices  were  conducted  as 
part  of  this  project.    The  purpose  of  the  surveys  was  to: 

>  describe  and  understand  current  transit  access  mode  choice; 

>►    understand  how  refinements  in  the  pedestrian  and  bicycle  environment  could  affect  these 
choices;  and, 

>►    obtain  quantitative  data  to  develop  a  transit  access  mode  choice  model. 

A  literature  review  was  conducted  in  an  effort  to  define  what  factors  might  influence  the 
choice  of  a  non-motorized  access  mode  to  transit  stations.  Some  of  these  factors  included 
land-use,  population  density  and  distance  to  the  station.  While  some  of  these  factors  cannot 
be  easily  changed  to  encourage  use  of  non-motorized  access  modes,  it  was  still  important  to 
include  them  in  the  survey  because  they  can  help  to  explain  mode  choice.  Two  types  of 
surveys  were  conducted  to  address  these  objectives: 

>»    Direct  intercept  surveys.   This  survey  technique  reveals  the  actual  choices  made. 

>  Stated  preference  survey.   This  is  a  survey  technique  that  explores  "trade-offs"  that  affect 
individual  choice. 

The  two  surveys  used  separate  survey  instruments  but  were  designed  to  complement  each 
other.   The  following  paragraphs  describe  the  survey  design,  administration  and  results. 

INTERCEPT  SURVEY 

Direct  intercept  surveys  at  transit  stations  were  conducted  to  collect  "revealed  preference" 
information.    Revealed  preference  data  records  the  characteristics  regarding  current  access 
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mode  choice.  Reasons  for  not  choosing  alternative  modes  of  access  were  also  collected. 
For  the  purposes  of  this  study,  transit  stations  were  defined  as  CTA  rapid  transit  and  Metra 
commuter  rail  stations. 

Survey  Approach 

The  intercept  survey  was  designed  to  be  conducted  on  the  boarding  platforms  of  both  Metra 
and  CTA  train  stations  during  the  morning  peak  journey-to-work  hours,  6:00  to  9:00  AM.  The 
survey  instrument  presented  in  Appendix  1  contained  28  questions  which  took  four  to  five 
minutes  to  administer.  The  survey  was  designed  to  collect  detailed  information  about  the  trip 
being  made  at  the  time  of  the  survey.  This  included  origin  and  destination  of  the  trip,  purpose, 
information  about  the  various  modes  used  to  make  the  trip  (including  time  and  costs),  whether 
or  not  a  car  was  available  to  make  the  trip,  why  the  respondent  did  not  walk  or  bike  to  the 
station  and  socioeconomic  information  about  the  respondent. 

Sample  Plan 

The  original  intent  of  the  intercept  survey  was  to  design  a  sampling  plan  that  would 
systematically  sample  transit  users  that  had  the  potential  to  use  non-motorized  modes  (walking 
and  bicycling)  to  access  transit  stations. 

The  "universe"  of  stations  to  be  sampled  was  limited  to  stations  located  more  than  5  miles 
from  downtown,  measured  from  the  intersection  of  State  and  Madison.  This  was  necessary 
to  maximize  survey  resources  for  the  following  reasons: 


>► 


Downtown  Work  Trip  Orientation.  According  to  the  1  990  Census  Transportation  Planning 
Package,  85  percent  of  all  commuter  rail  work  trips  are  destined  to  the  central  business 
district  (CBD).  Likewise,  63  percent  of  all  rapid  transit  trips  were  found  to  be  destined  to 
the  CBD.^''   Therefore,  the  sample  would  focus  on  CBD  oriented  trips. 

>*  Egress  Stations.  Most  "close-in"  stations  also  act  as  egress  stations.  Because  this  is  a 
study  of  transit  access,  these  stations  were  of  limited  utility  for  modeling  access  behaviors. 

>>  Urban  Environment.  Within  five  miles  of  downtown  the  physical  environment  could  be 
characterized  as  pedestrian  friendly.  The  street  system  is  a  grid  pattern  with  a  generally 
continuous  sidewalk  network.  Pedestrian  signals  are  installed  at  most  major  traffic 
intersections.  Due  to  these  conditions,  it  was  felt  that  pedestrians  would  generally  not 
have  a  problem  accessing  stations  within  five  miles  of  downtown. 

>  Bicycle  "Break-Even"  Distance.  The  distance  that  it  would  be  "faster"  to  ride  a  bicycle 
directly  to  the  CBD  was  investigated.   According  to  the  1990  Census  Journey-to-Work,  the 


Chicago  CBD  defined  here  as  bounded  by  Chicago  Ave.,  Halsted  St.,  and  Roosevelt  Rd. 
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work  commute  for  Chicago  residents  is  approximately  31  minutes. ^^  At  an  average  bicycle 
speed  of  10  MPH,  a  bicyclist  can  cover  a  distance  of  approximately  5  miles  in  31  minutes. 
Therefore,  a  radius  of  five  miles  of  State  and  Madison  was  determined  to  approximate  this 
break-even  distance.  However,  there  probably  are  bicyclists  who  access  transit  stations 
within  five  miles  of  downtown.  It  was  decided  that  more  could  be  learned  from  people 
using  stations  that  have  longer  line-haul  distances. 

While  the  sample  universe  consisted  of  transit  users  as  defined  above,  for  practical  reasons, 
the  survey  was  designed  as  a  cluster  sample  where  users  of  each  transit  station  represented 
a  cluster  of  potential  respondents. 

The  literature  review  (and  common  sense)  indicated  that  land  use  around  each  transit  station 
influenced  mode  of  access  choice.  For  example,  areas  with  denser  concentrations  of  residents 
have  a  larger  potential  market  within  walking  distance  of  a  station.  As  a  result,  the  sample 
was  designed  as  a  stratified  sample  of  transit  stations  where  strata  consisted  of  the  type  of 
transit  station  (Metra  or  CTA)  and  the  land  use  around  each  station.  Before  drawing  a  random 
sample  of  stations  to  be  surveyed,  it  was  necessary  to  first  define  the  land  use  for  each 
station.  After  reviewing  previous  work  done  by  Metra  and  RTA,  a  systematic  methodology 
to  assign  a  land  use  type  to  each  station  was  designed.    Five  (5)  land  use  types  were  used: 


>^  Dense  Urban 

>-  Urban 

>  Dense  Suburban 
5>  Suburban 

>  Other/Developing 


NOTE:  Pictures  describe  Dense  suburban  (top) 
and  dense  urban  (left). 


1990  Census  Transportation  Facts  for  Residents  of  Northeastern  Illinois  by  Census  Place.  Prepared  by 
the  Chicago  Area  Transportation  Study,  November  18,  1993,  page  58. 
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The  land  use  types  were  defined  based  on  population  and  ennployment  per  square  mile  within 
a  0.5  mile  radius  of  each  station  as  outlined  in  Table  3.1 : 


Table  3.1                                                                            11 
Station  Area  Land  Use  Categories 

Land  Use  Category 

Definition  Conditions 

Dense  Urban: 

DPopulation/Sq.MI  >  20,000 

or 
2)2  of  the  following  3  conditions  are  true 

i)  Popuiation/Sq.MI  >  15,000 

ii)  Retail  Employment/Sq.MI  >   1,500 

Hi)  Total  Employment/Sq.MI  >  6,000 

Urban: 

DPopulation/Sq.MI  >  8,000 

or 
2)Retail  Employment/Sq.MI  >  1,500 

or 
3)Total  Employment/Sq.MI  >  6,000 

Dense  Suburban: 

DPopulation/Sq.MI  >  7,000  but  <  8,000 

or 
2)Population/Sq.MI  >  3,000 

and 
Retail  Employment/Sq.MI  >  300 

or 
3)Population/Sq.MI  >  2,400 

and 
Total  Employment/Sq.MI  >   1,500 

Suburban: 

Population/Sq.MI  >  3,000  but  <  8,000 

and 
Retail  Employment/Sq.MI  <  300 

and 
Total  Employment/Sq.MI  <  1,500 

Other/Developinq: 

Stations  not  belonqinq  to  any  other  qroup. 

Based  on  that  methodology  all  stations  in  the  "universe"  of  stations  were  assigned  a  land  use. 
A  summary  of  this  classification  is  presented  in  Table  3.2. 
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Table  3.2 
Survey  Universe  of  Stations 

Type 

Land  Use 

Number 
of  Stations 

Total  Daily 
Boardings 

Metra 

Dense  Urban 

11 

6,730 

Metra 

Urban 

50 

15,416 

Metra 

Dense  Suburban 

69 

63,296 

Metra 

Suburban 

29 

23,328 

Metra 

Other 

41 

22,921 

CIA 

Dense  Urban 

21 

62,700 

CIA 

Urban 

31 

109,039 

CTA 

Dense  Suburban 

5 

18,181 

As  shown,  the  stratification  scheme  resulted  in  8  cells.  The  sample  was  drawn  to  achieve  the 
same  accuracy  level  within  each  cell  and  to  meet  the  original  goal  of  about  1,200  completed 
interviews.  Statistical  principles  require  about  the  same  number  of  completed  interviews 
within  each  cell  because  the  total  number  of  transit  users  (boardings)  or  sample  units  for  each 
cell  is  relatively  large.  The  sample  size  required  to  achieve  an  error  level  of  6.5  percent  at  the 
90  percent  confidence  level  is  156  completed  interviews  for  a  cell  containing  6,730  potential 
respondents  and  160  for  a  cell  containing  109,039  potential  respondents. 

If  all  stations  had  the  same  number  of  boardings,  the  same  number  of  stations  from  each  cell 
would  have  been  drawn  randomly.  Because  of  the  variations  in  boarding,  some  adjustments 
were  necessary.  As  a  result,  stations  "interviewed"  were  drawn  randomly  in  each  cell  but 
more  stations  were  drawn  for  those  cells  where  boardings  at  previously  selected  stations 
indicated  a  potential  shortage  of  completed  interviews.  The  Schaumburg  station  also  was 
added  to  the  list.  This  was  done  because  Schaumburg  is  the  only  Metra  station  having  secure 
bike  parking  for  a  significant  period  at  the  time  of  the  survey.  The  final  list  of  stations  where 
intercept  surveys  were  conducted  is  presented  in  Table  3.3.  The  number  of  interviews 
conducted  at  each  of  the  selected  stations  also  is  presented.  A  total  of  1,911  interviews  were 
conducted.  This  is  well  above  the  initial  goal  of  1,200.  An  initial  estimate  of  the  accuracy 
levels  obtained  with  this  survey  is  presented  in  Table  3.4. 
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Table  3.3 

NTERCEPT  SURVEY  LOCATIONS 

TYPE 

LAND  USE 

STATION/LINE 

DATE 

TIME  (AM) 

TALLY 

METRA 

DENSE  URBAN 

ROGERS  PARK  (UP-N) 

5/31 

5:40-8:40 

67 

53rd/HYDE  PARK  (ELEC-ML) 

5/31 

6:00-8:45 

61 

METRA 

URBAN 

STONY  ISLAND  (ELEC-SC) 

6/2 

5:45-8:35 

61 

LAVERGNE  (BN) 

5/31 

5:35-7 

55 

44 

GRESHAM  (Rl) 

6/1 

6:15-8:35 

52 

METRA 

DENSE  SUBURBAN 

GLEN  ELLYN  (UP-W) 

6/5 

6:00-8:30 

75 

PARK  RIDGE  (UP-NW) 

6/2 

6:00-850 

69 

FRANKLIN  PARK  (MILW-W) 

6/2 

6:15-8 

30 

68 

115th/KENSINGT0N  (ELEC-ML) 

6/5 

5:30-8 

15 

57 

JOLIET  (HERITAGE) 

6/1 

5:30-8 

30 

53 

ELMHURST  (UP-W)  PRE-TEST 

5/25 

5:45-9 

00 

63 

METRA 

SUBURBAN 

115th  ST  (RI-BEV) 

6/2 

5:30-8:20 

44 

EDGEBROOK  (MILW-N) 

6/5 

5:35-8:35 

61 

DEE  ROAD  (UP-NW) 

6/6 

5:50-8:50 

66 

METRA 

OTHER 

BELMONT  AVE.  (BN) 

6/7 

5:40-8 

20 

51 

SCHAUMBURG  (MIL-W) 

5/31 

5:45-9 

00 

63 

WILLOW  SPRINGS  (HERITAGE) 

6/6 

6:30-7 

30 

23 

ROUND  LAKE  (MILW-N) 

6/1 

5:45-8 

50 

53 

Metra  Subtotal 

1,031 

CTA 

DENSE  URBAN 

KIMBALL  (RAVENSWOOD) 

6/5 

6:00-9:00 

79 

MORSE  (HOWARD) 

6/2 

6:00-9:00 

96 

PULASKI  (DOUGLAS) 

6/9 

6:00-9:00 

59 

DAVIS  (EVANSTON) 

6/1 

6:00-9:00 

83 

CTA 

URBAN 

IRVING  PARK  (RAVENSWOOD) 

6/6 

6:00-9:00 

93 

69TH  (DAN  RYAN) 

6/7 

6:00-9:00 

62 

ADDISON  (O'HARE) 

6/7 

6:00-9:00 

95 

CUMBERLAND  (O'HARE) 

6/9 

6:00-9:00 

76 

PULASKI  (MIDWAY) 

6/8 

6:00-9:00 

52 

CTA 

DENSE  SUBURBAN 

87th  (DAN  RYAN) 

6/6 

6:00-9:00 

50 

DES  PLAINES  (CONGRESS) 

6/6 

6:00-9:00 

68 

HARLEM  (CONGRESS)  PRE-TEST 

5/26 

6:00-9:00 

67 

CTA  Subtotal 

880 

TOTAL 

1,911 
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Table  3.4 
INTERCEPT  SURVEY  ACCURACY  LEVEL 

TYPE 

LAND  USE 

DAILY 
BOARDINGS 

INTERVIEWS 
COMPLETED 

PERCENT 
ERROR* 

Metra 

Dense  Urban 

6,730 

131 

7.2 

Metra 

Urban 

15,416 

157 

6.5 

Metra 

Dense  Suburban 

63,296 

384 

4.2 

Metra 

Suburban 

23,328 

171 

6.3 

Metra 

Other 

22,921 

193 

5.9 

Metra  Subtotal 

131,691 

1,036 

2.6 

CTA 

Dense  Urban 

62,700 

324 

4.6 

OTA 

Urban 

109,039 

354 

4.2 

CTA 

Dense  Suburban 

18,181 

185 

6.0 

CTA  Subtotal 

189,920 

863 

2.8 

TOTAL 

321,611 

1,899 

1.9 

NOTE:       Percent  error  is  calculated  at  the  90  percent  confidence  level  assuming  a  50  percent  proportion  is  being  measured. 
The  error  is  the  largest  for  such  a  proportion. 


Survey  Administration 

The  intercept  surveys  were  conducted  on  the  inbound  boarding  platforms  of  the  selected  Metra 
and  CTA  stations  during  the  morning  peak  journey-to-work  hours.  A  pre-test  at  Metra's 
Elmhurst  station  on  May  25  indicated  that  three  interviewers  could  easily  conduct  the 
approximately  45  interviews  that  would  be  required  at  each  station.  A  pre-test  at  the  Harlem 
station  on  the  CTA's  Congress  line  the  following  day  demonstrated  that  frequent  peak  period 
headways  would  not  hinder  interviewing.  During  the  entire  survey  period,  about  30  surveys 
were  terminated  as  trains  approached.  This  was  insignificant  given  the  number  of  surveys 
completed. 

The  actual  intercept  survey  was  conducted  between  May  31  and  June  9,  1995.  Although 
most  interviews  were  conducted  between  the  hours  of  6:00  and  9:00  AM,  schedules  varied 
from  station  to  station  depending  on  the  train  schedules.    Some  interviewers  arrived  at  their 
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stations  as  early  as  5:30  AM.  The  number  of  responses  for  each  station  surveyed  was  shown 
earlier  in  Table  3.3.  There  were  only  three  stations  where  fewer  than  50  responses  were 
obtained.  In  ail  three  instances  these  were  stations  with  low  ridership  and  few  trains.  The 
interviewers  found  the  respondents  to  be  very  cooperative.  Only  a  couple  of  persons  refused 
to  be  interviewed  and  several  persons  volunteered  information.  During  the  regular  survey 
period,  the  interviewers  collected  1,781  responses.  Another  130  responses  were  gathered 
during  the  pre-test  and  these  were  coded  and  tabulated  along  with  the  rest  of  the  surveys 
improving  the  accuracy  for  the  affected  cells. 

Intercept  Survey  Results 

Once  completed,  the  intercept  surveys  were  typed  into  electronic  format,  checked  and  edited 
for  consistency  and  completeness.  Expansion  factors  for  each  interview  were  developed  so 
that  each  land  use  category  for  CTA  and  Metra  was  represented  in  proportion  to  the  total 
boarding  for  that  category.  In  an  initial  analysis  of  the  intercept  survey  results,  a  number  of 
tabulations  were  generated.  This  analysis  focused  on  the  existing  access  mode  patterns  of 
present  transit  users  and  gaining  an  understanding  of  the  most  critical  factors  affecting  the 
choice  of  access  mode. 

Trip  Purpose 

As  shown  in  Table  3.5,  a  majority  of  the  trips  surveyed  were  being  made  to  get  to  work  or  to 
go  to  school.  During  the  survey,  94.6  percent  of  the  Metra  interviews  and  94.9  percent  of 
the  CTA  interviews  corresponded  to  work  or  school  trips.  These  results  do  not  necessarily 
represent  the  trip  purpose  of  all  CTA  and  Metra  transit  users  because  the  intercept  surveys 
were  conducted  during  the  morning  peak  hours  to  capture  home-based  work  trips  which  are 
considered  the  primary  target  market  for  non-motorized  access. 

Existing  Mode  of  Access  to  Transit 

While  there  are  no  large  differences  between  CTA  and  Metra  users  regarding  the  purpose  of 
the  trip  during  morning  peak  hours.  Table  3.6  shows  differences  about  the  mode  of  access  to 
the  transit  station.    These  are  aggregate  results  for  both  Metra  and  CTA  users. 

For  Metra  users,  the  car  is  the  preferred  mode  of  access  for  67.8  percent  of  the  respondents, 
walk  access  is  used  by  24  percent  and  only  5.7  percent  access  the  Metra  station  by  bus. 

For  CTA  users,  walk  is  the  preferred  mode  of  access  used  by  44.2  percent  of  the  respondents, 
followed  by  bus  access  and  car  access  chosen  by  27.5  percent  and  24.9  percent  of 
respondents,  respectively. 

While  the  above  percentages  represent  system  wide  patterns,  the  results  presented  in  Table 
3.6   show  a  secondary   pattern   by  land  use.    Overall,  as  the  density  of  land  use  around  the 
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Table  3.5 

INTERCEPT  SURVEY  TRIP  PURPOSE 

TYPE 

LAND  USE 

PURPOSE (%) 

Work 

School 

Shopping 

Soc/Rec. 

Medical 

Business 

Pars. 

Other 

Bus. 

Metra 

Dense  Urban 

98.5 

0.8 

0.0 

0.0 

0.0 

0.0 

0.8 

0.0 

Metra 

Urban 

91.1 

3.8 

1.3 

0.0 

0.0 

1.3 

1.3 

1.3 

Metra 

Dense 
Suburban 

88.5 

4.7 

0.5 

0.8 

1.8 

2.6 

0.8 

0.3 

Metra 

Suburban 

98.2 

0.6 

0.0 

0.0 

1.2 

0.0 

0.0 

0.0 

Metra 

Other 

91.2 

1.6 

0.0 

0.5 

0.5 

0.5 

3.6 

2.1 

Metra 

Subtotal 

91.5 

3.1 

0.4 

0.5 

1.2 

1.5 

1.2 

0.6 

CTA 

Dense  Urban 

81.8 

10.5 

0.6 

0.6 

1.5 

0.6 

1.5 

2.8 

CTA 

Urban 

91.5 

4.5 

0.8 

0.6 

0.8 

0.3 

0.8 

0.6 

CTA 

Dense 
Suburban 

94.6 

2.7 

0.0 

0.5 

0.0 

0.0 

1.1 

1.1 

CTA 

Subtotal 

88.6 

6.3 

0.7 

0.6 

1.0 

0.4 

1.1 

1.3 

TOTAL 

89.8 

5.0 

0.6 

0.5 

1.1 

0.8 

1.1 

1.0 

Note: 

The  intercept  s 

urveys 

were  conducted  during  morning  peak 

hours. 
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Table  3.6 
INTERCEPT  SURVEY  MODE  OF  ACCESS 

TYPE             LAND  USE 

MODE  OF  ACCESS  (%) 

Auto 

CTA  Bus 

Pace  Bus 

Walk 

Bicycle 

Other 

Metra          Dense  Urban 

Metra          Urban 

Metra          Dense 

Suburban 

Metra          Suburban 

Metra          Other 

Metra                      Subtotal 

35.1 
45.2 
70.3 

64.9 
88.6 
67.8 

3.1 
8.9 
1.8 

0.0 
0.0 
2.1 

0.0 
0.0 
6.3 

1.2 
2.1 
3.6 

58.8 
44.6 
18.8 

33.3 
4.7 
24.0 

1.5 
0.0 
1.3 

0.0 
1.0 
0.9 

1.5 
1.3 
1.6 

0.6 
3.6 
1.7 

CTA             Dense  Urban 

CIA            Urban 

CTA            Dense 

Suburban 

CTA                         Subtotal 

11.7 
30.8 
35.1 

24.9 

19.1 
27.7 
16.2 

23.8 

3.4 
1.7 
16.8 

3.7 

60.2 
37.3 
30.8 

44.2 

0.9 
0.0 
0.0 

0.3 

4.6 
2.5 
1.1 

3.1 

TOTAL 

42.5 

14.9 

3.7 

35.9 

0.5 

2.5 
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station  increases,  so  does  the  percentage  of  walk  access  while  the  percentage  of  auto  access 
diminishes. 

Another  difference  between  the  two  transit  systems  is  the  role  of  buses  as  a  mode  of  access. 
While  27.5  percent  of  CTA  riders  use  buses  (mostly  CTA  buses)  to  access  the  station,  only 
5.7  percent  of  Metra  riders  chose  that  mode  of  access.  This  is  a  reflection  of  the  more 
developed  CTA  bus  network  serving  CTA  rapid  transit  stations. 

Overall,  it  was  found  that  bicycling  is  not  a  popular  mode  of  access  for  either  existing  Metra 
or  CTA  riders.  Less  than  one  percent  of  transit  users  are  choosing  that  mode  of  access. 
However,  bicycle  access  mode  share,  as  with  other  access  mode  shares,  varies  from  one 
station  to  another. 

The  intercept  survey  results  are  similar  to  the  findings  from  previous  surveys  as  outlined  in 
Chapter  2.  As  noted,  caution  must  be  exercised  in  directly  comparing  survey  data  because 
of  the  differences  in  survey  design,  methodology  and  administration. 

Access  Distance 

Table  3.7  shows  the  percentage  of  respondents  using  the  three  main  modes  of  access  (car, 
bus  or  walk)  for  each  access  distance  group.  Several  interesting  observations  can  be  made 
from  this  table. 

As  expected,  the  shorter  the  access  distance  the  larger  the  proportion  of  walk  access.  Overall, 
84.1  percent  of  transit  users  walk  if  they  are  within  4  blocks  (0.5  miles)  of  the  station. 
Between  4  and  8  blocks  (0.5  to  1.0  miles),  46.9  percent  of  transit  users  choose  to  walk.  As 
expected,  that  percentage  drops  to  12.4  percent  for  walking  distance  between  8  and  12 
blocks  (1 .0  to  1.5  miles)  and  3.4  percent  between  1 2  and  1 6  blocks  (1 .5  to  2.0  miles).  In  fact, 
past  16  blocks  which  is  equivalent  to  2  miles,  there  is  practically  no  more  walk  access.  This 
is  an  important  observation  because  it  shows  the  importance  of  the  access  distance  in  the 
choice  of  walk  as  an  access  mode. 

For  Metra  users,  the  percentage  of  walk  access  diminishes  with  lower  density  even  within  an 
access  distance  group.  (There  seems  to  be  a  discrepancy  in  the  Metra  suburban  category  as 
the  mode  of  access  shares  for  that  category  do  not  seem  to  follow  the  continuum  from  Dense 
Urban  to  Other).  For  example,  in  the  less  than  4  blocks  group,  the  percentage  of  walk  access 
decreases  from  86.2  percent  at  dense  urban  stations  to  79.5  percent  at  suburban  stations. 
The  car  is  the  alternative  mode  of  access.  Considering  that  Metra  is  more  likely  to  have  parking 
lots  at  lower  density  stations,  this  seems  to  indicate  that  transit  users  will  use  their  car  to 
access  the  station  even  for  short  access  distances  if  they  are  provided  the  opportunity  (parking 
and  probably  less  congested  access  roads).  This  does  not  appear  to  happen  for  CTA  transit 
users  probably  because  very  few  CTA  stations  have  parking. 
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Table  3.7 

INTERCEPT  SURVEY 

ACCESS  MODE  BY  DISTANCE  TO  STATION 

DISTANCE  TO  STATION  IN  BLOCKS  (%) 

TYPE 

LAND  USE 

ACCESS  MODE 

0-4 

5-8 

9-12 

13-16 

17-24 

>  24 

Total 

Metra 

Dense 

Auto 

13.8 

34.6 

76.9 

84.6 

100.0 

50.0 

36.2 

Urban 

Bus 

0.0 

0.0 

7.7 

7.7 

0.0 

50.0 

3.2 

Walk 

86.2 

65.4 

15.4 

7.7 

0.0 

0.0 

60.6 

(Observations) 

(65) 

(26) 

(13) 

(13) 

(5) 

(2) 

(124) 

Metra 

Urban 

Auto 

16.7 

45.7 

83.3 

70.0 

72.7 

75.0 

45.8 

Bus 

1.7 

8.6 

8.3 

30.0 

27.3 

16.7 

9.0 

Walk 

81.7 

45.7 

8.3 

0.0 

0.0 

8.3 

45.2 

(Observations) 

(60) 

(35) 

(24) 

(10) 

(11) 

(12) 

(152) 

Metra 

Dense 

Auto 

40.4 

68.3 

79.2 

91.7 

81.6 

85.4 

72.4 

Suburban 

Bus 

0.0 

0.0 

8.3 

5.0 

18.4 

14.6 

8.3 

Walk 

59.6 

31.7 

12.5 

3.3 

0.0 

0.0 

19.4 

(Observations) 

(57) 

(104) 

(24) 

(60) 

(38) 

(82) 

(365) 

Metra 

Suburban 

Auto 

20.5 

61.0 

57.1 

96.7 

100.0 

94.7 

65.3 

Bus 

0.0 

0.0 

14.3 

0.0 

0.0 

5.3 

1.2 

Walk 

79.5 

39.0 

28.6 

3.3 

0.0 

0.0 

33.5 

(Observations) 

(39) 

(59) 

(7) 

(30) 

(14) 

(19) 

(168) 

Metra 

Other 

Auto 

77.8 

82.7 

80.0 

93.6 

100.0 

97.4 

92.9 

Bus 

0.0 

0.0 

0.0 

3.2 

0.0 

2.6 

2.2 

Walk 

22.2 

17.2 

20.0 

3.2 

0.0 

0.0 

4.9 

(Observations) 

(9) 

(29) 

(5) 

(31) 

(32) 

(77) 

(183) 

Metra 

Subtotal 

Auto 

28.6 

64.4 

77.7 

91.7 

89.1 

89.8 

69.6 

Bus 

0.4 

0.9 

8.4 

5.0 

10.9 

9.8 

5.9 

Walk 

71.0 

34.8 

13.9 

3.3 

0.0 

0.4 

24.6 

(Observations) 

(230) 

(253) 

(73) 

(144) 

(100) 

(192) 

(992) 
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Table  3.7  (continued) 

INTERCEPT  SURVEY 

ACCESS  MODE  BY  DISTANCE  TO  STATION 

DISTANCE  TO  STATION  IN  BLOCKS  (%) 

TYPE 

LAND  USE 

ACCESS  MODE 

0-4 

5-8 

9-12 

13-16 

17-24 

>  24 

Total 

CTA 

Dense 

Auto 

6.6 

14.8 

18.2 

29.4 

30.0 

28.6 

12.4 

Urban 

Bus 

3.0 

14.8 

68.2 

64.7 

70.0 

57.1 

23.8 

Walk 

90.4 

70.4 

13.6 

5.9 

0.0 

14.3 

63.7 

(Observations) 

(167) 

(54) 

(22) 

(17) 

(10) 

(14) 

(284) 

CTA 

Urban 

Auto 

11.7 

36.5 

26.7 

53.3 

28.9 

51.4 

31.6 

Bus 

0.9 

12.7 

66.7 

43.3 

71.1 

48.7 

30.2 

Walk 

87.4 

50.8 

6.7 

3.3 

0.0 

0.0 

38.3 

(Observations) 

(111) 

(63) 

(15) 

(30) 

(38) 

(74) 

(331) 

CTA 

Dense 

Auto 

11.8 

19.4 

41.2 

53.3 

35.7 

47.8 

35.5 

Suburban 

Bus 

0.0 

6.5 

41.2 

46.7 

60.7 

52.2 

33.4 

Walk 

88.2 

74.2 

17.6 

0.0 

3.6 

0.0 

31.1 

(Observations) 

(34) 

(31) 

(17) 

(15) 

(28) 

(46) 

(171) 

CTA 

Subtotal 

Auto 

9.3 

28.0 

25.5 

47.7 

30.2 

48.8 

25.8 

Bus 

1.8 

12.8 

63.2 

48.7 

69.2 

49.9 

28.5 

Walk 

88.8 

59.2 

11.2 

3.6 

0.6 

1.3 

45.8 

(Observations) 

(312) 

(148) 

(54) 

(62) 

(76) 

(134) 

(786) 

TOTAL  METRA  AND  CTA  SURVEY  STATIONS 

Auto 

14.4 

46.3 

48.9 

73.2 

56.6 

68.0 

43.8 

Bus 

1.5 

6.8 

38.7 

23.4 

43.1 

31.1 

19.2 

Walk 

84.1 

46.9 

12.4 

3.4 

0.3 

0.9 

37.0 

(Observations) 

(542) 

(401) 

(127) 

(206) 

(176) 

(326) 

(1778) 
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When  access  distance  increases,  the  walk  access  mode  is  replaced  by  either  car  or  bus  access 
mode.  The  bus  access  mode  plays  a  much  more  important  role  for  CTA  users  than  for  Metra 
users.  This  may  be  the  result  of  CTA  having  a  more  developed  bus  network  serving  their 
transit  stations  than  Metra. 

Egress  Mode 

While  the  access  mode  is  split  between  car,  walk,  and  bus,  the  egress  mode  from  both  CTA 
and  Metra  trains  is  dominated  by  walk.  As  shown  in  Table  3.8,  80.3  percent  of  the  Metra 
users  and  73.1  percent  of  CTA  users  walk  to  their  final  destination.  Most  of  the  users  not 
walking  transfer  to  another  transit  mode  before  reaching  their  final  destination.  The  larger 
percentage  of  transfer  for  CTA,  25.5  percent  versus  16.4  percent  for  Metra,  is  largely  due  to 
CTA  offering  better  transfer  opportunities  than  Metra,  especially  to  other  CTA  trains.  Over  1  2 
percent  of  CTA  passengers  transfer  to  another  CTA  train  as  compared  to  less  than  1  percent 
for  Metra  users. Table  3.8  also  shows  the  average  egress  distance  when  walk  is  the  chosen 
egress  mode.  Because,  Metra  users  have  less  opportunity  to  transfer  to  another  transit  mode 
and  also  have  less  stations  per  mile  than  CTA,  the  average  egress  distance  walked  is  greater 
for  Metra  users  than  for  CTA  users,  5.0  blocks  and  3.0  blocks  on  average  respectively. 
Interestingly,  the  egress  distance  seems  to  increase  with  the  lower  density  of  the  access 
station.  It  might  be  because  the  lower  the  density  around  the  departing  station,  the  less  choice 
of  transit  lines  to  choose  from  to  get  to  one's  final  destination.  The  closer  to  Chicago 
Downtown,  the  denser  the  land  use  and  the  greater  the  number  of  transit  lines  within  a  given 
distance  to  choose  from. 

Besides  describing  their  present  transit  trip,  the  intercept  survey  respondents  were  also  asked 
a  number  of  questions  regarding  socio-economic  characteristics  of  their  household  as  well  as 
the  reason  why  they  neither  walked  nor  biked  to  the  transit  station  (only  those  who  did  not 
presently  walk  or  bike).  Tabulations  of  some  of  the  answers  to  these  questions  are  presented 
below. 

Bicycle  Usage 

Respondents  were  asked  how  often  did  they  bike  during  a  typical  summer  month.  The  answer  to 
this  question  is  presented  in  Figure  3.1.  A  majority  of  respondents  never  bike  (56.2  percent).  This 
fact,  while  not  surprising,  is  not  encouraging.  To  promote  bicycle  access  to  transit  stations  people 
need  to  pre-disposed  to  bicycling.  People  who  never  bike,  even  for  recreational  purposes,  can  be 
expected  to  show  resistance  to  switch  to  the  bicycle  mode  of  access.  This  percentage  varies 
according  to  the  gender  of  the  respondents.  The  variance  ranges  from  61 .3  percent  of  females 
who  never  bike  to  48.7  percent  of  males  who  never  bike.  It  also  varies  according  to  the  type  of 
station:  more  CTA  users  than  Metra  users  never  bike  (60.7  percent  versus  52.5  percent). 
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Table  3.8 
INTERCEPT  SURVEY 

MODE  OF  EGRESS  (%) 

TYPE 

LAND  USE 

Walk 

Public 
Bus 

CTA 
Train 

Other 
Transfer 

Private 
Bus 

Auto 

Other 

Average 

Walk 
Distance 
(Blocks) 

Metra 

Dense 
Urban 

87.8 

5.3 

0.8 

3.8 

0.8 

0.0 

0.8 

4.6 

Metra 

Urban 

86.6 

5.1 

1.3 

3.2 

1.3 

1.3 

1.3 

4.5 

Metra 

Dense 
Suburban 

77.6 

12.0 

0.8 

3.4 

3.1 

1.3 

1.3 

5.0 

Metra 

Suburban 

87.1 

7.0 

0.0 

2.9 

0.0 

0.6 

1.8 

5.1 

Metra 

Other 

74.1 

11.4 

1.0 

6.2 

1.6 

3.1 

1.6 

5.5 

Metra 

Subtotal 

80.3 

9.9 

0.7 

3.8 

2.0 

1.4 

1.4 

5.0 

CTA 

Dense 
Urban 

63.3 

15.4 

16.4 

2.8 

0.0 

0.0 

0.3 

2.5 

CTA 

Urban 

78.8 

19\0.2 

9.9 

0.3 

0.0 

0.0 

0.0 

2.7 

CTA 

Dense 
Suburban 

73.0 

13.5 

10.8 

0.5 

0.5 

0.5 

1.1 

4.4 

CTA 

Subtotal 

73.1 

12.2 

12.1 

1.1 

0.1 

0.1 

0.2 

3.0 

TOTAL 

76.0 

11.3 

7.5 

2.2 

0.8 

0.6 

0.7 

4.1 

(&s>  ^ 
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Figure  3-1 
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Figure  3-2 
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Respondents  who  indicated  bil<ing  at  least  occasionally,  were  also  asked  the  purpose  of  the 
biking  trips.  Their  responses  are  displayed  in  Figure  3.2.  The  vast  majority  are  using  bicycles 
for  recreation  purposes.  However,  as  the  bicycle  usage  increases,  the  more  likely  the  trip 
purpose  includes  "errand/work".  While  only  3.0  percent  of  those  using  their  bicycle  one  or 
three  times  a  month  use  it  for  "errand/work",  7.3  percent  of  those  biking  1  or  2  times  a  week 
and  24.9  percent  of  those  biking  3  or  more  times  a  week  use  it  for  that  purpose.  In  other 
words,  occasional  bicyclists  do  so  for  recreation  purposes  and  only  those  bikers  who  bike 
frequently  do  so  for  other  purposes.  Combined  with  the  percentage  of  people  biking  frequently, 
it  means  that  presently  4.4  percent  of  transit  users  use  a  bike  for  non-recreational  purposes, 
39.5  percent  use  a  bike  for  recreational  purposes  only  and  56.2  percent  never  bike. 

Reason  for  Not  Biking  to  Station 

Intercept  survey  respondents  who  did  not  walk  or  bike  to  the  station  were  asked  why  they 
didn't  bike  to  the  station.  A  total  of  1,218  respondents  were  asked  the  question  about  not 
biking.  They  could  have  chosen  one  or  more  reasons  out  of  a  list  of  ten.  Their  answers  are 
displayed  in  Table  3.9.  While  the  percentage  of  respondents  listing  each  reason  varies  by 
gender  or  transit  type,  the  rank  order  of  each  answer  (in  terms  of  the  most  often  mentioned) 
is  practically  the  same    in  each  category. 


Table  3.9 

INTERCEPT  SURVEY 

REASON  FOR  NOT  BIKING  TO  STATION 

PERCENTAGE  OF  RESPONDENTS 

GENDER 

STATION  TYPE 

REASON  FOR  NOT  BIKING 

Overall 

Male 

Female 

METRA 

CTA 

1 .      Do  not  ride  or  own  bicycle 

44.6 

38.4 

48.1 

39.8 

52.1 

2.     Too  far  to  bike  to  station 

15.8 

17.6 

14.8 

18.1 

12.2 

3.     Not  dressed  for  it 

14.9 

16.2 

14.1 

17.3 

11.1 

4.      Other  ... 

10.5 

14.2 

8.4 

12.3 

7.8 

5.     No  secure  bicycle  parking  at  station 

7.2 

8.4 

6.6 

5.8 

9.5 

6.     Weather 

3.4 

4.9 

2.5 

4.2 

2.2 

7.     Dangerous  traffic  conditions 

3.0 

3.3 

2.8 

3.6 

1.9 

8.     Need  to  drop  off  passengers 

0.8 

0.7 

0.9 

1.1 

0.4 

9.     Neighborhood  unsafe 

0.7 

0.9 

0.5 

0.4 

1.1 

10.  Need  to  do  errands 

0.2 

0.2 

0.3 

0.4 

0.0 

Note:  Although  respondents  could  indicate  several  reasons  for  not  biking  to  station,  few 
indicated  more  than  one  reason.    However,  this  is  the  reason  why  the  percentages  in  each 
column  add  up  to  more  than  100%. 
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"Do  not  ride  or  own  bicycle"  is  clearly  the  most  often  mentioned  with  44.6  percent  of 
respondents  choosing  this  explanation.  The  difference  in  percentage  mentioned  between  male 
and  female  or  Metra  and  CTA  coincide  with  bicycle  usage  described  earlier.  "Too  far  to  bike" 
and  "Not  dressed  for  it"  are  a  distant  second  and  third  with  15.8  percent  and  14.9  percent  of 
the  responses  respectively.  Surprisingly,  only  7.2  percent  of  respondents  mentioned  the  lack 
of  bicycle  parking  at  station.  As  for  "Dangerous  traffic  conditions",  it  was  mentioned  by  only 
3  percent  of  the  respondents. 

Overall  90.9  percent  of  the  reasons  given  for  not  biking  to  the  station  correspond  to  conditions 
which  are  not  going  to  be  modified  by  the  type  of  bike  improvements  considered  in  this 
project. 

Reason  for  Not  Walking  to  Station 

The  same  1,218  respondents  were  asked  why  they  didn't  walk  to  the  station.  Again  the 
respondents  could  have  chosen  one  or  more  reasons  out  of  a  choice  of  10  potential  reasons. 
As  shown  in  Table  3.10  a  majority  of  nearly  70  percent  indicated  "Too  far  to  walk"  as  one  of 
the  reasons.  This  answer  reinforces  the  importance  of  distance  in  choosing  a  mode  of  access 
and  more  specifically  in  choosing  to  walk  to  the  station.  Similar  to  the  reasons  for  not  biking, 
the  rank  order  of  the  answers  in  terms  of  most  frequently  mentioned  varies  very  little  by 
category.  "Inadequate  sidewalks  or  pathways"  or  "Dangerous  Traffic  intersections",  which 
correspond  to  the  improvements  considered,  is  mentioned  by  only  1 .2  percent  and  0.7  percent 
of  the  respondents  respectively. 

Socio-Economic  Characteristics 

Table  3.11  displays  a  selection  of  socio-economic  characteristics  of  the  intercept  survey 
respondents.  Those  characteristics  show  differences  not  only  between  Metra  and  CTA  transit 
users  but  also,  within  a  system,  differences  according  to  the  land  use  around  the  station.  CTA 
transit  riders  have  less  cars  per  household  or  per  person  than  Metra  riders.  Twenty  four  (24) 
percent  of  CTA  riders  have  no  automobile  in  households  versus  5.1  percent  for  Metra  riders. 
While  the  number  of  households  without  a  car  increase  with  the  density,  the  differences 
between  Metra  users  and  CTA  users  continues. 

Mean  household  income  per  system  user  shows  corresponding  differences,  Metra  users  on 
average  have  higher  incomes  than  CTA  ($19,593  per  person  for  Metra  versus  $15,167  per 
person  for  CTA).  The  variation  of  household  income  by  land  use  pattern  is  not  systematic.  It 
does  not  follow  the  land  use  density.  For  example,  Metra  users  in  the  dense  urban  land  use 
category  have  the  second  largest  income  per  person  following  suburban  land  use.  This 
observation  must  be  weighted  by  the  fact  that  only  2  Metra  stations  in  the  dense  urban  land 
use  category  were  included  in  the  station  selection. 
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As  for  age,  Metra  users  on  average  are  slightly  older  than  their  CTA  counterparts,  especially 
those  using  stations  in  lower  density  neighborhoods.  The  average  age  varies  fronn  37.6  years 
old  for  CTA  users  to  39.1  years  old  for  Metra  users. 


Table  3.10 

INTERCEPT  SURVEY 

REASON  FOR  NOT  WALKING  TO  STATION 

PERCENTAGE  OF  RESPONDENTS 

GENDER 

STATION  TYPE 

REASON  FOR  NOT  WALKING 

Overall 

Male 

Female 

METRA 

CTA 

1 .     Too  far  to  walk  to  station 

69.9 

68.7 

70.7 

69.3 

70.8 

2.     Other 

12.4 

14.2 

11.5 

14.4 

9.2 

3.     Weather 

5.4 

7.1 

4.5 

5.3 

5.7 

4.     Weather 

5.4 

4.7 

5.8 

5.3 

5.7 

5.     Inadequate  sidewalks  or  pathways 

1.2 

1.3 

1.2 

1.6 

0.6 

6.     Need  to  drop  off  passengers 

1.0 

1.1 

0.9 

1.2 

0.6 

7.     Need  to  do  errands 

0.9 

0.4 

1.2 

1.4 

0.2 

8.     Dangerous  traffic  intersections 

0.7 

1.6 

0.3 

0.9 

0.4 

9.     Neighborhood  unsafe 

0.4 

0.2 

0.5 

0.4 

0.4 

Note:  Although  respondents  could  indicate  several  reasons  for  not  walking  to  station,  few 
indicated  more  than  one  reason.    However,  this  is  the  reason  why  the  percentages  in  each 
column  add  up  to  more  than  100%. 
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Intercept  Survey  Conclusions 

The  above  analysis  of  the  intercept  survey  results  put  into  focus  a  number  of  observations  that 
will  influence  the  mode  choice  models  developed.    They  include: 

>  Distance  to  station  is  a  very  important  factor  in  selecting  walk  as  an  access  mode  to  the 
transit  station. 

>►  Because  the  denser  land  use  categories  have  a  larger  population  within  walking  distance, 
density  of  land  use  around  a  station  does  influence  the  overall  percentage  of  transit  users 
walking  to  a  station. 

>  Even  when  living  within  the  same  distance  from  the  station,  more  Metra  users  than  CTA 
users  take  the  car  to  access  the  station  suggesting  that  the  provision  of  parking  at  most 
Metra  stations  may  play  a  role. 

5>  The  provision  of  a  highly  developed  feeder  bus  system  around  CTA  stations  results  in  a 
larger  percentage  of  CTA  rider  accessing  the  station  by  bus  instead  of  car. 

>►  A  large  percentage  of  the  population  rarely  or  never  bikes  even  for  recreational  purposes. 
Because  only  the  frequent  bikers  do  bike  to  work  or  for  errands,  encouraging  the  general 
population  to  bike  to  a  station  may  require  more  bicycling  education  than  bicycle 
improvements  around  stations. 

>  The  profile  of  the  typical  Metra  transit  user  appears  different  from  the  typical  CTA  transit 
user  suggesting  they  may  also  have  different  access  mode  choice  behaviors. 

STATED  PREFERENCE  SURVEY 

A  stated  preference  survey  of  both  present  transit  users  and  non-transit  users  was  also 
conducted  to  examine  in  more  detail  the  types  of  features  that  affect  access  choice.  The 
stated  preference  survey  explores  individual  choice  behavior  by  presenting  a  series  of  trade-off 
experiments  among  relatively  subtle  features  that  confront  people  when  considering  access 
mode  choice  alternates.  In  addition,  the  stated  preference  survey  technique  was  used  to 
evaluate  if,  and  what  type  of,  pedestrian/bicycle  improvements  would  entice  present  non- 
transit  users  to  use  transit. 

The  stated  preference  survey  of  transit  and  non-transit  users  was  designed  and  administered 
using  Interactive  Video  Interview  Station  (IVIS)  techniques.  Stated  preference  surveys  using 
IVIS  techniques  are  essentially  self-administered  and  are  staffed  by  two  to  three  survey 
attendants  who  solicit  and  pre-screen  potential  respondents,  assign  respondents  to  stations, 
and  assist  with  questions.  At  an  IVIS  survey  site,  the  respondent  interacts  with  the  IVIS  using 
only  a  touch  screen  monitor.  The  system  has  the  capability  of  adapting  to  responses  by 
customizing  or  branching  around  questions  and  providing  detailed  information  about  choice 
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alternatives  based  on  responses.  All  responses  are  screened  for  consistency  as  they  are  input 
into  the  system  and  electronically  stored  in  a  format  that  allows  statistical  analyses  directly 
from  the  data  files.  Each  stated  preference  survey  using  IVIS  techniques  is  custom-designed 
and  developed  on  a  project-by-project  basis  to  address  the  specific  objectives  of  the  project. 

Survey  Approach 

Individuals  were  screened  to  select  for  those  who:  1)  lived  within  three  miles  of  a  rail  station, 
2)  recently  made  a  trip  over  five  miles  in  length  that  began  at  their  home,  3)  could  recall  details 
regarding  travel  times  and  costs.  The  computer-based  survey  was  designed  to  collect  detailed 
information  about  an  actual  trip  made  by  the  respondent  and  to  collect  stated  preference 
responses  to  alternative  travel  scenarios  involving  pedestrian  and  bicycle  access  to  transit. 

The  IVIS  survey  began  with  a  series  of  questions  designed  to  collect  specific  information  about 
the  trip  that  was  selected  in  the  screening  process.  Origin  and  destination  train  station  data 
were  obtained  by  presenting  the  respondents  with  digitized  system  maps  of  Metra  and  CTA 
lines  and  asking  them  to  touch  both  the  origin  and  destination  stations  of  their  trip.  Data,  such 
as  transportation  models),  travel  times  and  costs,  and  trip  purpose  also  were  collected  through 
the  IVIS  survey.  This  section  of  the  IVIS  survey  corresponded  to  the  questions  on  the 
intercept  survey  and  produced  additional  revealed  preference  information. 

Respondents  also  were  asked  to  indicate  the  presence  of  several  types  of  pedestrian  and 
bicycle  amenities  for  the  route  from  their  home  to  the  nearest  train  station.  In  addition,  they 
rated  their  neighborhood  environment  from  the  perspective  of  security,  convenience  and  traffic 
conditions,  and  provided  information  regarding  bicycle  ownership  and  use.  Once  this  section 
of  the  survey  was  completed,  respondents  were  presented  with  a  slide  show  that  described, 
in  more  detail,  the  types  of  improvements  that  could  be  made  to  pedestrian  and  bicycle 
facilities  to  encourage  non-motorized  access  to  transit. 

The  next  section  of  the  IVIS  consisted  of  the  direct  utility  assessment  (DUA)  experiments. 

DUA  is  a  disaggregate  modeling  approach  in  that  it  uses  individual  survey 
responses  to  estimate  the  effects  on  behavior  of  different  variables.  It  is 
different  from  other  commonly  used  aggregate  and  disaggregate  techniques  in 
its  use  of  behavioral  intentions  data.  Most  conventional  modeling  approaches 
use  survey  data  which  describe  individuals'  actual  past  choices  or  "revealed 
preferences."  Behavioral  intentions  data  describe  individuals'  stated  preferences 
when  presented  with  a  hypothetical  choice  situation. ^^ 


Adier,  Thomas,  G.  Kogur,  and  W.  Hyman;  Guide  to  Forecasting  Travel  Demand  with  Direct  Utility 
Assessment.    United  States  Department  of  Transportation,  UTA-NH-1 1-0001-82-1 .1  982; 
Washington  DC;  1982. 
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The  respondents  were  presented  with  eight  separate  "experiments"  which  had  them  compare 
the  trip  they  just  had  described  to  two  alternatives.  The  alternatives  were  constructed  based 
on  their  current  models)  of  transportation  and  auto  availability.  An  access  mode  was  selected 
for  each  alternative  as  described  in  Table  3.12  below.  The  current  line  haul  mode  was  used 
for  Metra  and  CTA  train  users,  while  auto  users  were  assigned  the  line  haul  mode  that  they 
selected  in  response  to  questioning  in  the  previous  section  of  the  survey.  A  complete  copy 
of  the  IVIS  script  is  included  in  Appendix  2. 


Table  3.12: 
Selection  of  Access  Mode  for  Stated  Preference  Alternatives 

CURRENT  MODE 

CURRENT  ACCESS 
MODE 

CAR  AVAILABILITY 

SELECT  TWO 

ACCESS  MODES 

FROM 

Auto 

N/A 

Yes 

Bike,  Auto,  Bus,  Walk 

Metra  or  CTA  train 

Walk 

Yes 

Bike,  Bus,  Auto 

Metra  or  CTA  train 

Walk 

No 

Bike,  Bus 

Metra  or  CTA  train 

Bike 

Yes 

Bus,  Auto,  Walk 

Metra  or  CTA  train 

Bike 

No 

Bus,  Walk 

Metra  or  CTA  train 

Bus 

Yes 

Bike,  Auto,  Walk 

Metra  or  CTA  train 

Bus 

Yes 

Bike,  Walk 

Metra  or  CTA  train 

Auto 

Yes 

Bike,  Bus,  Walk 

Metra  or  CTA  train 

Taxi 

No 

Bike,  Auto,  Bus,  Walk 

The  trade-off  (or  Direct  utility  assessment)  analysis  experiments  were  designed  to  test  the 
respondents  current  travel  arrangements  against  transit  alternatives  with  different  access 
conditions  and  costs.  In  each  experiment,  the  respondent  was  "trading  off"  travel  time,  travel 
cost,  parking  costs  and  access  improvements.  The  time  and  cost  variables  were  presented 
across  the  experiments  at  three  different  levels:  a  base  value,  80  percent  of  the  base  value, 
and  120  percent  of  the  base  value.  Bicycle  parking  costs  were  tested  at  $  0.50,  $  0.75,  and 
$  1 .00.  The  values  of  the  variables  differed  among  the  experiments  in  a  manner  structured  so 
as  to  obtain  the  most  information  possible  about  the  trade-offs  made  by  the  respondents. 
These  trade-offs  are  indicated  by  the  respondents  stated  preferences  to  each  situation.  Table 
3.13  below  shows  the  access  improvements  that  were  tested. 
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1                                                                         Table  3.13: 

Attributes  and  Levels  for  Access  Conditions 

PEDESTRIAN  IMPROVEMENTS 

BICYCLE  IMPROVEMENTS 

A.    Intersection  improvements: 

►■      optimize  pedestrian  pinase  timing 

►  no  rigint  turn  on  red 

►  refuge  islands  on  large  roadways 

A.    Storage  improvements: 

►  class  1 :  locker  or  enclosed 

►  class  2:  secure  frames  and  wheels  to 
parking  device 

B.     Pathway  improvements: 

►  sidewalks 

►  recreation  paths 

►  slow  down  traffic 

B.     Pathway  improvements: 

►  widen  curb  lane 

►  bike  lanes 

►  bike  routes 

►  bike  path 

C.    Other  improvements: 

►  slow  down  traffic 

►  shoulders  paved  and  clear  of  debris 

►  bike  on  transit 

Figure  3.3  illustrates  an  example  stated  preference  experiment  from  the  IVIS  survey.  In  this 
example,  an  auto  user  has  indicated  that  their  50-minute  trip  cost  $  2.00  in  operating  costs 
and  $  5.00  in  parking.  In  the  alternatives,  bicycle  and  walk  access  options  were  constructed 
based  on  the  information  provided  by  the  respondent.  In  this  experiment,  the  respondent 
would  have  chosen  among: 

>>    their  current  travel  arrangements:  50  minute  auto  trip  with  $  7.00  in  travel  costs. 

>^  an  option  with  bicycle  access  to  Metra  with  a  $  4.20  train  fare,  1  hr.  28  min.  train  time, 
and  bicycle  improvements  that  included  slowing  down  traffic,  high  security  bicycle  racks 
and  bicycle  lanes.  Parking  the  bicycle  at  the  rack  would  cost  $  1.00.  It  would  take  12 
minutes  to  bike  to  the  station  and  15  minutes  to  walk  from  the  station  to  the  final 
destination. 

>>  an  option  with  walk  access  to  Metra  with  a  $  3.50  train  fare,  1  hr.  28  min.  train  time,  and 
pedestrian  improvements  that  included  sidewalks  and  refuge  islands  on  large  roadways. 
It  would  take  32  minutes  to  walk  to  the  station  and  16  minutes  to  walk  from  the  station 
to  the  final  destination. 

A  second  example  is  provided  as  Figure  3.4  to  illustrate  a  stated  preference  experiment  for  a 
transit  user. 
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Figure  3.3 


Bcample  Stated  Preference  Byerimentfor  TVansit  Users 


Here  is  a  different  scenario, 
Miiiph  would  yoAiehbose? 


0m 


Mt  PBi      :  ^ 


Revtew  »tch  Opthm  etirefuly,  ften 
seteetfte  ese  yon  pr^er  by  tomMng 
sm^ere  wSiiB  thai  OfStn^  l^ick  box. 


Total  Travel  Time:  1  hr02min 
Total  Travel  Cost:  $2.40 

Dally  Parking  Cost:       $1.00 


Total  Travel  Time:  1  hr17  min 
Total  Travel  Cost:  $1.50 

Daily  Parking  Cost:       $0.75 


Total  Travel  Time:  1hr11min 
Total  Travel  Cost:  $1.50 

Daily  Parking  Cost:       $0.00 
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Dcample  ttated  Prvferenn  Bf  erimenttor  Auto  Users 


HeiTe  is  a  diffeient  scenario. 
ptehich  would  yotiGlibose? 


iL !..,a: 


G^^D 


Review  each  OptieB  eart^Hy,  fteit 
select  Bie  eae  yoe  prefer  by  tottehittg 
anywliere  teSm  tiiat  Opfioit^  blaoic  box 


Total  Travel  Time:        50  min 
Total  Travel  Cost:  $2.00 

Daily  Parking  Cost:       S5.00 


Total  Travel  Time:  1  hr28  min 
Total  Travel  Cost:  $4.20 

Daily  Parking  Cost:       $1.00 


Total  Travel  Time:  1  hr 28  min 
Total  Travel  Cost:  $3.50 

Daily  Parking  Cost:       $0.00 


^0^ 
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The  respondents  were  guided  through  eight  experiments  of  this  type  with  varying  costs,  times 
and  improvements.  Although  it  may  seem  unrealistic  to  vary  costs  and  times,  the  survey  was 
structured  in  this  manner  for  two  reasons.  First,  for  current  auto  users,  if  simply  changing 
walk/bike  access  characteristics  was  not  sufficient  to  cause  most  to  switch  to  transit,  then 
no  information  would  have  been  obtained  about  their  relative  preferences  among  access 
conditions.  The  same  would  have  also  been  true  of  current  auto  access  transit  users.  Without 
varying  travel  times  and  costs,  a  substantial  amount  of  statistical  information  would  have  been 
lost  which  would  have  effectively  lowered  the  efficiency  of  the  survey  sampling. 

Another  important  reason  for  varying  travel  times  and  costs  is  that  it  is  necessary  to  relate  the 
access  coefficients  to  the  line  haul  coefficients  in  order  to  estimate  possible  mode  diversion 
from  access  changes.  In  theory,  line  haul  mode  service  coefficients  could  be  estimated  from 
the  revealed  preference  (RP)  portion  of  the  data  set  alone.  In  practice,  however,  correlations 
between  time  and  cost  make  RP  data  less  efficient  for  doing  this.  Also,  estimating  the  effects 
of  these  two  very  important  variables  with  RP  data  alone  could  confound  the  revealed 
preference/stated  preference  scaling  effects  that  would  otherwise  have  been  accounted  for 
explicitly. 

At  the  conclusion  of  the  stated  preference  experiments,  the  respondents  who  currently  did  not 
bike  or  walk  to  work  or  to  a  transit  station  and  exhibited  no  switching  from  their  current  travel 
arrangements  were  asked  (within  a  multiple-selection  format)  their  reasons  for  not  choosing 
the  walk  and  bicycle  access  alternatives.  Respondents  who  selected  the  choice  "Other"  were 
given  the  opportunity  to  voice-record  directly  onto  the  computer  their  reason  for  not  switching. 
The  final  section  of  the  survey  contained  a  short  series  of  demographic  questions. 

Respondents  generally  took  between  10  and  20  minutes  to  complete  the  survey.  Only  a  small 
number  of  individuals  were  unable  to  complete  the  survey  due  to  its  length.  More  detail  on  the 
analysis  of  these  data  is  included  in  the  Task  3  Report. 

Survey  Administration 

This  section  describes  the  approach  to  planning  the  IVIS  survey  administration  in  Chicago.  The 
surveys  were  conducted  from  May  30th  through  June  19th,  1995.  The  types  of  survey 
locations  targeted,  goals  for  line  haul  mode  distribution,  and  a  final  survey  tally  also  are 
included. 

Target  Sites 

Companies  in  downtown  Chicago  that  had  a  large  cafeteria,  busy  lobby,  or  common  area  were 
targeted.  IVIS  is  flexible  to  the  specific  circumstances  of  each  building,  so  it  can  be  set  up  for 
just  a  few  hours  during  lunch  time  or  all  day,  depending  on  the  particular  location.  Conducting 
IVIS  surveys  in  a  company  cafeteria  usually  limits  the  respondents  to  employees  of  that 
company,  whereas  setting  up  in  a  large,  busy  lobby  can  attract  both  building  employees  and 
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people  with  business  in  the  building.  Building  lobbies  with  other  attractions,  such  as  a  food 
court  or  shops,  were  targeted  because  of  the  strong  potential  for  high  pedestrian  traffic.  The 
survey  adnninistration  planning  for  the  RTA  project  focused  on  both  types  of  sites  in  an  effort 
to  achieve  a  broad  range  of  qualifying  respondents  and  trip  characteristics.  IVIS  survey  staff 
administered  the  computerized  self-guided  survey  for  seventeen  days  at  nine  different  sites 
(see  Table  3.14). 

Downtown  sites  included  First  National  Bank  (First  Chicago),  the  James  R.  Thompson  Center 
(state  of  Illinois  building),  a  federal  office  building  (tenants  include  the  Environmental  Protection 
Agency  and  Office  of  Housing  and  Urban  Development),  the  Harold  Washington  Public  Library, 
and  two  universities.  The  IVIS  survey  also  was  administered  at  a  shopping  mall  in  the  Village 
of  Schaumburg. 


Table  3.14 
Final  IVIS  Survey  Tally 

DATE 

SITE 

TALLY 

AUTO 

TRANSIT 

OTHER 

2  MILES 

>  2 

MILES 

30-May 

Harold  Washington 
Library 

48 

8% 

82% 

10% 

93% 

7% 

31-May 

Harold  Washington 
Library 

57 

14% 

77% 

9% 

91% 

9% 

1-Jun 

Northwestern  University 

43 

18% 

80% 

3% 

90% 

10% 

2-Jun 

Harold  Washington 
Library 

72 

22% 

75% 

3% 

90% 

10% 

3-Jun 

One  Schaumburg  Place 

27 

38% 

62% 

0% 

96% 

4% 

5-Jun 

Federal  Office  Building 

84 

25% 

68% 

7% 

83% 

17% 

6-Jun 

Roosevelt  University 

40 

15% 

82% 

3% 

87% 

13% 

7-Jun 

First  Chicago 

52 

17% 

83% 

0% 

81% 

19% 

8-Jun 

Jannes  R.  Thompson 
Center 

101 

14% 

82% 

4% 

92% 

8% 

9-Jun 

James  R.  Thompson 
Center 

100 

14% 

85% 

1% 

88% 

12% 

10-Jun 

One  Schaumburg  Place 

1 

0% 

100% 

0% 

100% 

0% 

12-Jun 

Federal  Office  Building 

76 

16% 

73% 

11% 

91% 

9% 

13-Jun 

First  Chicago 

56 

13% 

82% 

5% 

93% 

7% 

14-Jun 

"Celebrate  on  State" 

105 

23% 

74% 

3% 

91% 

9% 

15-Jun 

"Celebrate  on  State" 

83 

7% 

89% 

4% 

89% 

11% 

1  6-Jun 

"Celebrate  on  State" 

57 

11% 

84% 

5% 

80% 

20% 

18-Jun 

Blvd.  Lakefront  Tour 

44 

38% 

50% 

12% 

90% 

10% 

TOTALS 

1046 

17% 

78% 

6% 

89% 

11% 
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Target  Respondents 

In  each  survey  location,  four  connputer  stations  were  set  up  on  a  conference-style  table.  The 
machines  were  attended  by  two  to  four  survey  staff,  depending  upon  the  survey  location.  Over 
the  course  of  this  survey  project,  the  IVIS  staff  adnninistered  the  survey  to  randomly  solicited 
passersby.  Public  participation  was  encouraged  by  highlighting  the  research  and  educational 
nature  of  the  IVIS  questionnaire.  As  indicated  earlier,  the  IVIS  survey  team  screened  potential 
respondents  for  those  who  recently  made  a  qualifying  trip  of  five  miles  or  longer  either  via 
transit  or  transit-accessible  route.  Respondents  also  were  screened  to  include  only  those  who 
lived  within  three  miles  of  a  train  station.  Every  individual  that  was  approached  by  IVIS  staff 
was  accounted  for.  In  addition  to  the  1,046  participants  in  the  survey,  1,231  individuals 
elected  not  to  participate.  Of  those,  370  did  not  meet  the  survey  screen,  672  indicated  they 
did  not  have  time  to  participate,  and  189  refused  to  participate  without  specifically  stating  a 
reason. 

IVIS  staff  kept  a  tally  of  the  distance  of  respondents  home  to  the  nearest  station,  to  ensure 
that  the  majority  of  respondents  lived  within  two  miles  of  a  station.  These  results  are 
summarized  in  the  two  right-most  columns  of  Table  3.14  above.  Respondents  line  haul  mode 
also  was  tallied  by  IVIS  staff  in  order  to  keep  a  balanced  distribution  of  transit  users  and 
non-transit  users  in  the  survey  sample.  Towards  the  end  of  the  survey  administration 
schedule,  a  tally  of  transit  modes  revealed  a  high  representation  of  CTA  train  users  relative  to 
Metra.  As  a  result,  from  June  14  through  June  16,  Metra  users  (and  non-users  who  lived  near 
a  Metra  station)  were  specifically  targeted.  This  helped  balance  the  sample  among  different 
types  of  rail  users. 

STATED  PREFERENCE  SURVEY  RESULTS 

Responses  from  the  IVIS  survey  were  screened  on  entry  and  automatically  saved  in  electronic 
form.  The  main  purpose  of  this  survey  was  to  obtain  trade-off  information  about  the  major 
factors  influencing  access  mode  choice  and  more  specifically  pedestrian/bicycle  improvements. 
The  data  was  converted  into  a  format  suitable  for  use  with  the  model  estimation  software. 

Tabulation  of  the  responses  not  dealing  directly  with  the  Direct  Utility  Assessment  (DUA) 
(trade-offs)  are  shown  in  Appendix  2.  Many  questions  asked  in  the  intercept  survey  also  were 
asked  in  the  IVIS  survey.  However,  the  IVIS  survey  also  included  non-transit  users  and  the 
sample  was  not  designed  to  represent  existing  transit  system  users  statistically  but  to  obtain 
trade-off  information.  As  a  result,  tabulations  of  the  IVIS  parallel  responses  (those  describing 
an  actual  transit  trip)  are  not  as  reliable  statistically  as  those  from  the  intercept  survey. 
Despite  this  caveat,  a  few  comparisons  between  the  results  of  the  two  surveys  are  made  in 
the  following  paragraphs. 
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Reason  for  Not  Biking  Comparison 

Table  3.15  lists  the  reasons  given  by  respondents  for  never  choosing  a  bike  access  to  the 
transit  station  during  the  DUA  (even  when  potential  improvements  were  considered)  in  order 
of  the  most  frequently  checked  reason  in  the  IVIS. 


Table  3.15 

Stated  Preference  Survey 

Reason  for  Not  Biking  to  Station 

PERCENTAGE  OF  RESPONDENTS  NOT  CHOOSING 
BIKE  TO  STATION 

STATED  PREFERENCE  SURVEY 
PRESENT  MODE 

INTERCEPT  SURVEY 
PRESENT  MODE 

REASON  GIVEN  FOR  NOT  BIKING 

Overall 

Auto 

Metra 

CTA 

Overall 

Metra 

CTA 

1 .     Not  dressed  for  it 

41.9 

33.3 

47.0 

37.4 

14.9 

17.3 

11.1 

2.     No  secure  bicycle  parlcing  at 
station 

36.1 

21.2 

27.7 

49.7 

7.2 

5.8 

9.5 

3.     Dangerous  traffic  conditions 

28.7 

12.1 

28.6 

32.2 

3.0 

3.6 

1.9 

4.     Do  not  ride  or  own  bicycle 

27.8 

30.3 

22.5 

33.3 

44.6 

39.8 

52.1 

5.     Other 

18.4 

36.4 

18.3 

14.6 

10.5 

12.3 

7.8 

6.     Weather 

17.7 

12.1 

18.3 

18.1 

3.4 

4.2 

2.2 

7.     Too  far  to  bike  to  station 

14.6 

12.1 

17.4 

11.7 

15.8 

18.1 

12.2 

8.     Neighborhood  unsafe 

12.0 

6.1 

4.2 

22.2 

0.7 

0.4 

1.1 

9.     Need  to  do  errands 

0.7 

9.1 

4.2 

4.1 

0.2 

0.4 

0.0 

10.  Need  to  drop  off  passengers 

3.8 

3.0 

4.2 

3.5 

0.8 

1.1 

0.4 

Average  number  of  reasons  given 
by  respondents 

2.0 

1.8 

1.9 

2.3 

1.0 

1.0 

1.0 

Number  of  respondents  never 
choosing  bike  access 

418 

33 

213 

171 

1218 

742 

476  11 

Note:  The  percentages  in  each  column  add  up  to  more  than  100%  because  respondents 
selected  several  reasons. 
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The  similar  responses  from  the  intercept  survey  are  for  the  transit  access  trip  respondents  for 
trips  that  had  just  been  completed  at  the  time  of  the  interview.  It  corresponds  to  existing 
conditions  not  hypothetical  conditions. 

First  of  all,  it  is  interesting  to  notice  that  on  average  the  IVIS  respondents  gave  2  reasons 
while  the  intercept  survey  respondents  gave  only  one  even  though  both  were  allowed  to 
indicate  more  than  one  answer.  This  is  probably  due  to  the  different  interview  medium  used. 
The  touchscreen  computer  listed  all  the  potential  reasons  and  the  respondents  could  take  as 
much  time  as  they  wanted  to  check  them.  The  intercept  survey  was  conducted  by  an 
interviewer  using  a  paper  medium  less  conducive  to  review.  The  intercept  survey  was 
conducted  on  train  platforms  in  the  intervening  time  between  arriving  at  the  station  and 
boarding  the  train. 

Second,  the  rank  order  of  the  reasons  given  are  very  different  in  the  two  surveys  particularly 
concerning  the  bicycle  environment.  While  "Bicycle  parking"  was  ranked  5th  and  "Dangerous 
traffic  condition"  7th  in  the  intercept  survey,  they  are  the  2nd  and  3rd  most  often  cited 
reasons  in  the  IVIS  for  not  biking  to  the  station.  This  is  even  more  surprising  considering  that 
IVIS  respondents  were  rating  improved  conditions  and  never  selected  bicycle  access  despite 
hypothetical  improvements  to  the  bicycle  environment.  Intercept  survey  respondents  were 
rating  existing  conditions  without  hypothetical  improvements.  This  could  be  due  to  an 
"educational"  factor. 

The  IVIS  respondents  answered  this  question  toward  the  end  of  the  survey  after  the  "slide 
show"  describing  potential  bicycle  improvements,  after  rating  their  transit  station  in  terms  of 
present  bicycle  environment  and  after  answering  the  DUA  portion  of  the  survey.  In  other 
words,  they  may  never  thought  about  the  bicycle  environment  before  but  the  IVIS  survey 
raised  their  awareness  of  these  factors.  The  intercept  survey  respondents  on  the  other  hand 
did  not  go  through  any  "educational"  section  but  were  asked  more  abruptly  why  they  didn't 
use  bike  to  access  the  station. 

Interestingly  two  of  the  most  often  cited  reasons  in  the  intercept  survey,  "Do  not  ride  or  own 
bicycle"  and  "Not  dressed  for  it",  taken  together  are  mentioned  even  more  often  in  the  IVIS 
but  are  ranked  differently. 

While  the  ranking  of  reasons  for  not  biking  did  not  change  by  transit  system  in  the  intercept 
survey,  it  does  change  significantly  in  the  IVIS  survey.  For  example,  security  related  reasons 
such  as  "No  secure  bicycle  parking"  and  "Neighborhood  unsafe"  are  mentioned  much  more 
often  by   present  CTA  riders  than  by  present  Metra  or  car  riders. 
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Reason  for  Not  Walking  Comparison 

As  shown  in  Table  3.16  and  similar  to  the  intercept  survey  results,  the  reason  most  often  cited 
for  not  walking  to  the  station  is  by  far  the  distance  to  the  station.  However,  it  is  not 
mentioned  as  often  in  the  IVIS  survey  as  in  the  intercept  survey  mostly  because  present  car 
users  mention  it  much  less  often. 


Table  3.16 

Stated  Preference  Survey 

Reason  for  Not  Walking  to  Station 

PERCENTAGE  OF  RESPONDENTS  NOT  CHOOSING 
BIKE  TO  STATION 

STATED  PREFERENCE  SURVEY 
PRESENT  MODE 

INTERCEPT  SURVEY 
PRESENT  MODE 

REASON  GIVEN  FOR  NOT  WALKING 

Overall 

Auto 

Metre 

CTA 

Overall 

Metra 

CTA 

1 .     Too  far  to  walk  to  station 

58.8 

37.3 

60.3 

64.1 

69.9 

69.3 

70.8 

2.     Other 

21.1 

37.3 

18.7 

18.8 

12.4 

14.4 

9.2 

3.     Inadequate  sidewalks  or 
pathways 

17.6 

17.7 

23.9 

10.0 

1.2 

1.6 

0.6 

4.     Weather 

17.1 

21.6 

13.4 

20.6 

5.4 

5.3 

5.7 

5.     Not  dressed  appropriately 

13.9 

7.8 

16.8 

11.8 

5.4 

5.3 

5.7 

6.     Dangerous  traffic  intersections 

13.2 

13.7 

17.2 

8.2 

0.7 

0.9 

0.4 

7.     Neighborhood  unsafe 

11.3 

17.7 

5.7 

16.5 

0.4 

0.4 

0.4 

8.     Need  to  drop  off  passengers 

6.3 

7.8 

6.7 

5.3 

1.0 

1.2 

0.6 

9.     Need  to  do  errands 

6.0 

5.9 

4.8 

7.7 

0.9 

1.4 

0.2 

Average  number  of  reasons  given  by 
respondents 

1.7 

1.7 

1.7 

1.6 

1.0 

1.0 

1.0 

Number  of  respondents  never 
choosing  bike  access 

432 

51 

209 

170 

1218 

742 

476 

Note:  The  percentages  in  each  column  add  up  tom  ore  than  100%  because  respondents 
selected  several  reasons. 

Again,  the  same  "educational"  effect  occurs.  The  IVIS  respondents  mentioned  "Inadequate 
sidewalks  or  pathway"  and  "Dangerous  traffic  intersections"  much  more  often  than  their 
intercept  survey  counterparts.  Similar  to  the  bicycle  environment,  they  had  just  been  made 
aware  of  the  pedestrian  environment  through  the  pedestrian  "slide  show",  the  rating  of  the 
present  pedestrian  environment  around  their  station,  and  the  DUA. 
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As  in  the  case  of  the  bicycle  access,  "Neighborhood  unsafe"  is  checked  more  often  in  the  IVIS 
survey  than  in  the  intercept  survey  especially  by  present  car  or  CTA  users. 

Car  Parking  Costs 

Because,  parking  costs  are  believed  to  be  an  important  factor  in  choosing  transit  as  opposed 
to  making  a  trip  entirely  by  car,  questions  in  the  IVIS  permitted  the  comparison  of  actual 
parking  costs  of  car  only  trips  with  the  parking  cost  that  would  be  paid  by  transit  riders  if  they 
had  to  make  their  trip  by  car  only. 

The  average  parking  cost  paid  by  the  IVIS  car  only  riders  was  $  2.18.  This  results  from  60 
percent  of  the  car  users  who  did  not  pay  any  parking  costs  and  the  other  40  percent  who  paid 
an  average  of  $  5.40.  The  average  parking  cost  reported  by  the  IVIS  transit  users  to  use  a  car 
for  the  entirety  of  their  trip  was  $  7.46. 

As  expected,  there  is  a  very  significant  difference  in  parking  cost  between  the  two  groups, 
auto  users  and  transit  users.  While  it  would  not  explain  completely  the  choice  of  transportation 
mode,  it  certainly  is  a  significant  factor  and  one  that  will  not  be  influenced  easily  by 
improvements  around  transit  stations. 

SUMMARY 

The  intercept  survey  confirms  the  findings  revealed  in  prior  research  studies  conducted  by 
Metra,  CTA  and  RTA.  The  automobile  is  the  dominant  mode  of  access  to  Metra  stations  for 
people  who  live  more  than  4  blocks  from  the  station.  Walk  is  dominant  within  4  blocks,  but 
surprisingly  nearly  30%  of  surveyed  Metra  riders  drive  but  live  within  4  blocks  of  station.  For 
CTA  stations  walk  access  is  dominant  within  8  blocks  of  the  station.  Bus  access  becomes 
dominant  as  distance  increases  and  auto  access  share  is  significant. 

Comparison  of  the  reasons  for  not  biking  or  not  walking  to  the  stations  from  both  the  intercept 
survey  and  the  stated  preference  survey  indicate  the  potential  effect  of  "education".  The 
intercept  survey  respondents  who  had  been  made  aware  of  the  bicycle  and  pedestrian 
environment  early  in  the  survey  mentioned  that  environment  as  one  of  the  reasons  for  not 
walking/biking  more  often  than  the  intercept  survey  respondents. 

Despite  these  differences,  the  reasons  most  often  mentioned  by  respondents  of  both  surveys 
for  not  walking  to  the  station  is  the  distance  to  the  station. 

The  reasons  most  often  mentioned  for  not  bicycling  to  the  station  is  "do  not  ride  or  own 
bicycle"  for  intercept  survey  respondents  and  "not  dressed  for  it"  for  stated  preference  survey 
respondents. 
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This  Chapter  presents  the  transit  access  model  developed  for  the  Regional  Transportation 
Authority  (RTA)  based  on  the  surveys  described  in  the  previous  chapter.  The  model  for  the 
RTA  needed  to  be  capable  of  estimating  the  likely  increase  in  walk  and  bike  access  to  transit 
stations  given  a  set  of  hypothetical  improvements.  The  transit  access  model  estimates  the 
share  of  transit  users  accessing  a  station  by  each  of  the  four  main  modes  of  access:  car,  bus, 
walk,  and  bike.  By  applying  such  a  model,  it  is  possible  to  estimate  the  potential  increase  in 
walk  and/or  bike  access  that  a  series  of  capital  improvements  would  generate.  In  addition, 
such  a  model  permits  the  RTA  to  evaluate  the  number  of  transit  users  who  would  switch  to 
a  walk  or  bike  access  from  existing  access  modes.  The  various  steps  involved  in  developing 
the  initial  transit  access  model  are  described  in  the  next  paragraphs. 

MODEL  STRUCTURE 

As  in  most  transportation  models  involving  mode  choice,  a  logit  type  of  model  was  estimated. 
Such  models  are  probabilistic  discrete  choice  models  that  are  based  on  individual  choice 
theories. ^^  There  are  two  types  of  logit  models  used  in  mode  choice  estimation:  nested  and 
multinomial  logit.  For  this  study,  a  nested  logit  model  was  estimated.  Nested  logit  models  are 
used  to  address  "the  independence  from  irrelevant  alternatives"  assumption  of  the  standard 
multinomial  logit  models.  Nesting  structures  allow  groupings  of  similar  alternatives. 
Alternatives  are  "similar"  if  they  have  common  unmeasured  attributes  or,  more  generally,  if 
the  errors  in  their  specified  utility  functions  are  correlated  in  ways  that  address  the  behavioral 
and  statistical  issues  related  to  that  assumption. 

Preparation  of  the  Data  Set 

To  obtain  a  richer  data  set  for  developing  mode  of  access  models,  the  two  data  sets  from  the 
intercept  survey  and  the  IVIS  stated  preference  survey  were  used.  The  IVIS  survey  explicitly 
described  two  modes  of  access  to  choose  from  for  each  choice  experiment.  In  the  intercept 
survey,  only  the  selected  mode  of  access  was  explicitly  described  by  the  respondent.  To  use 
the  intercept  survey  results  in  model  development  it  was  necessary  to  augment  the  intercept 
survey  data  set  with  service  characteristics  for  unselected  access  mode  alternative(s).  Not 
all  unselected  modes  of  access  were  considered  as  an  alternative.  For  example,  for  very  short 
access  distances  of  1  or  2  blocks  the  car  is  not  a  reasonable  alternative.  For  longer  access 
distances  of  more  than  2  miles,  walking  is  not  a  reasonable  alternative.  Level  of  service  data 
for  the  unchosen  alternative(s)  in  the  intercept  survey  data  set  were  computed  using  the  same 
methodology  that  was  used  in  the  model  application  described  later  in  Chapter  5. 


Moshe  Ben-Akiva  and  Steven  R.  Lerman;  Discrete  Choice  Analysis:  Theory  and  Application  to  Travel 
Demand,  M.I.T.  Press  ,1985. 
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The  two  data  sets  from  the  two  surveys  were  then  merged.   Additional  information  concerning 
the  origin  transit  station  was  then  added  to  each  survey  record  including: 

>-  Number  of  bus  lines  and  number  of  buses  serving  each  station  during  peak  hour. 

>►  Station  parking  capacity  and  percentage  utilized. 

>-  Fare  zone  for  Metra  stations. 

>-  Distance  in  miles  from  downtown  for  CTA  stations. 

>  Population  within  0.5  mile  and  2.0  miles  of  the  station. 

>►  Employment  within  0.5  mile  and  2.0  miles  of  the  station. 

>^  Number  of  households  within  0.5  mile  and  2.0  miles  of  the  station. 


Market  Segmentation 

The  access  mode  choice  models  developed  for  this  study  are  for  home-based  work  trips  and 
included  four  modes  of  access:  car  (including  park-and-ride,  kiss-and-ride,  car  pools),  bus,  walk 
and  bike.  Several  segmentation  schemes  were  tested.  A  transit  system  based  segmentation 
scheme  (Metra  versus  CTA)  was  chosen  based  on  statistical  comparisons  of  pooled  versus 
segmented  models.  This  corresponds  to  the  differences  observed  in  mode  of  access  data 
collected  from  the  intercept,  stated  preference  and  prior  local  surveys  analyzed. 

MODEL  VARIABLES 

Many  specification  tests  were  conducted  to  determine  which  variables  and  variable  transforms 
produced  behaviorally  reasonable  and  statistically  reliable  coefficients.  Variables  were  rejected 
when  they  had  the  wrong  sign  or  a  very  low  "t"  statistic. ^^ 

Obtaining  reasonable  coefficients  for  the  bicycle  improvement  variables  turned  out  to  be  very 
difficult  until  the  bicycle  access  mode  options  were  limited  to  the  respondents  who  reported 
biking  at  least  once  a  month  during  a  typical  summer  month.  This,  in  effect,  created  two 
market  sub-segments:  bikers  and  non-bikers.  Only  bikers  were  considered  to  be  able  to 
evaluate  the  proposed  bicycle  improvements  and  to  use  their  bike  as  a  mode  of  access  under 
certain  circumstances. 

Two  adjustments  had  to  be  made  to  obtain  reasonable  coefficients  for  the  pedestrian 
improvements.  First,  the  present  condition  around  each  station  had  to  be  estimated  and  used 
as  a  base  to  which  the  hypothetical  improvements  from  the  direct  utility  assessments  (DUA) 
were  compared.  For  example,  sidewalks  are  already  present  on  many  streets  in  the  Chicago 
area.  Adding  more  sidewalks  corresponds  to  a  small  incremental  improvement  in  some  areas 
and  a  larger  one  in  others.  The  survey  records  from  the  IVIS  survey  included  a  description  of 
existing  bicycle  and  pedestrian  environment  on  the  way  to  the  respondent's  transit  station. 


A  low  "t"  statistic  indicates  that  a  variable  is  not  "significantly  different  from  zero". 
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These  were  used  to  develop  the  base  condition  for  each  stated  preference  record.  The 
intercept  survey  did  not  include  such  descriptions  so  average  values  by  transit  system  were 
developed  and  used  for  the  intercept  survey  records.  A  parallel  adjustment  was  done  for  the 
bicycle  environment  so  that  bicycle  improvements  were  measured  against  existing  conditions. 

The  second  adjustment  was  to  create  two  walk  access  sub-markets.  The  first  sub-market 
consisted  of  those  respondents  who  already  walk  to  the  transit  station  (revealed  preference) 
and  those  who  do  not  at  present  but  may  (or  may  not)  choose  a  walk  to  transit  alternative. 
New  pedestrian  improvements  around  a  station  are  relevant  only  to  the  second  sub-market. 
Respondents  already  walking  to  a  station  will  continue  to  do  so  if  the  pedestrian  improvements 
are  provided. 

FINAL  CALIBRATIONA'^ALIDATION  OF  MODELS 

The  calibration  process  is  depicted  in  Figure  4.1 .  As  shown,  it  required  application  of  the  initial 
models  to  existing  conditions.  [In  the  validation  step,  no  bike  or  pedestrian  improvements  were 
assumed  for  the  68  CTA  stations  and  196  Metra  stations  included  in  the  study.]  Initial 
application  of  the  model  resulted  in  access  mode  share  estimates  based  on  existing  conditions. 
The  overall  access  mode  shares  by  transit  system  segmentation  from  the  initial  application  of 
the  models  were  compared  to  the  access  mode  shares  calculated  from  the: 

>  Metra  mode  of  access  survey, 

>  the  intercept  survey,  and 

>  the  CATS  household  survey. 

While  the  model  results  were  consistent  with  the  surveys,  some  adjustments  to  the  modal 
constants  of  the  models  were  made  so  that  the  access  mode  shares  calculated  by  the  models 
match  more  closely  those  from  the  Metra  mode  of  access  survey  for  Metra  stations  and  from 
the  intercept  survey  for  CTA  stations.  These  two  surveys  were  thought  to  be  more  reliable  for 
the  purposes  of  this  study.   The  final  models  are  shown  in  Figures  4.2  and  4.3. 

The  access  mode  shares  from  the  various  surveys  and  the  final  models  are  show  in  Table  4.1 . 
This  table  shows  a  very  good  overall  fit  at  the  system  level  between  the  access  mode  shares 
calculated  with  the  models  and  those  from  the  other  sources.  However,  it  cannot  be 
determined  how  good  the  fit  is  at  an  individual  station  level.  For  one  thing,  the  exact  access 
mode  shares  at  each  station  are  not  known.  To  get  that  information  with  a  reasonable  level 
of  precision  would  require  extensive  surveys  at  all  stations.  As  described  later,  some  of  the 
variables  that  were  shown  to  impact  the  access  mode  choice  had  to  be  averaged  or  are  not 
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Rgure  4.1:   Final  Models  Calibration  Procesa 
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Table  4.1                                                                        1 
Access  Model  Validation  Results 

Data  Sources 

Percentage 

of  Boardings 

Auto 

Bus 

Walk 

Other 

Metra 

Mode  of  Access^ 

74.3% 

4.0% 

20.8% 

1.0% 

CATS  Household  Survey^ 

Total  Observations 

61.4% 

4.8% 

33.7% 

0.1% 

Outside  Chicago 

67.2% 

4.4% 

28.3% 

0.3% 

WSA  Survey^ 

68.9% 

5.8% 

24.4% 

0.9% 

WSA  Model 

73.7% 

4.7% 

20.7% 

0.9% 

CTA 

CATS  Household  Survey^ 

Total  Observations 

7.4% 

37.2% 

55.2% 

0.2% 

Outside  Chicago 

28.2% 

22.3% 

49.1% 

0.3% 

WSA  Survey^ 

25.7% 

28.4% 

45.6% 

0.3% 

WSA  Model 

26.4% 

27.7% 

45.6% 

0.3% 

Notes: 

^  Metra  Mode  of  Access  survey  not  weighted. 

^  HHTS  weighted  by  number  of  households  per  county  (CB 
County. 

^  WSA  Survey  weighted  by  number  of  boardings  according 

D),  other  Chicagc 
to  land  use. 

)  and  suburban  C 

ook  for  Cook 
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FignreO 


METRA  MODE  OF  ACCESS  MODEL 


Modd 

Main  tune 

-0.03142(5.1) 

Egress  tune 

-0.05854(3.2) 

WaOc  Access  Tune 

-0.05729(7.5) 

Bus  Access  Time 

-0.01588(1.8) 

BOce  Access  Time 

-0.02966(2.4) 

Auto  Access  Time 

NS  (2) 

Parking  AvaiL(Auto) 

0.00026(1.9) 

ParidngOist 

-0.00567(7.4) 

Other  Costs 

-0.00290(4.6) 

Number  of  buses 

NS(2) 

Bike  Improvements 

Debris 

NS  (2) 

Paridng 

0.4675(2.9) 

Cuiblane 

0.1513(1.0) 

Slow  TrafiSc 

NS(2) 

Paths 

NS  (2) 

Ijne 

NS(2) 

Route 

NS(2) 

Walk  Improvements 

Sidewalk 

0.3112(0.8) 

Recreation  Path 

1.260(6.2) 

Slow  Traffic 

0.9673(4.6) 

No  turn  on  red 

0.4889(1.9) 

Crosswalk 

0.2655(0.8) 

Pedestrian  lights 

0.1815(0.6) 

Walk  Island 

0.1269(0.5) 

Constants 

Walk 

-2.090(4.8)                    Nest  Structure 

Bike 

-0.3577(1.5)             y^:^^ 

Bus 

-1.648(8.2)                 X      \^^-^ 

Theta(Car&Bus) 

0.9624(16,8)              walk       Bike        /^ 

Likelihood 

/ 

with  zero  coeft 

-2696                                      car 

final 

-1750 

(1)  Numbers  in  parenthesis  are  the  "t"  statistics. 

(2)  Not  statistically  significant  therefore  not  included  in  model. 

Note:   Bike  to  transit  station  is  an  option  only  for  people  who  bike  at  least  once  a 
month  during  summer  months. 

For  people  whose  current  choice  is  to  walk  to  station,  the  walking 
improvement  variables  are  set  to  one. 
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Figure  43 


CTA  MODE  OF  ACCESS  MODEL 


Model 

CMffieients   W 

Main  time 

^.01803(2.1) 

Egress  time 

-0.01662(1.5) 

Walk  Access  Tmie 

-0.04688(5.7) 

Bus  Access  Time 

NS(2) 

Bike  Access  Tune 

-0.1031(6.1) 

Auto  Access  Tmie 

0.05465(2.4) 

Parking  AvaiL(Auto) 

0.00060(2.9) 

Parking  Cost 

-0.00790(6.1) 

Otljer  Costs 

-0.00172(1.5) 

Number  of  buses 

0.00238(1.7) 

Bike  Improvements 

Debris 

0.3755(1.9) 

Pariring 

2.706(7.2) 

Curb  lane 

0.4252(2.5) 

Sk)wTra£5c 

0.2146(1.2) 

Paths 

NS  (2) 

Lane 

NS(2) 

Route 

NS(2) 

Walk  Improvements 

Sidewalk 

2.783(2.5) 

Recreation  Path 

1.187(5.1) 

Slow  TrafSc 

0.3257(1.4) 

No  turn  on  red 

1.068(2.9) 

Crosswalk 

0.3303(0.9) 

Pedestrian  lights 

NS  (2) 

Walk  Island 

NS  (2) 

Constants 

Walk 

-2.7(3.4)                    Nest  Structure 

Bike 

-1.313(2.3)                     y\>^ 

Bus 

0.0(3.1)                  X     \^^^^ 

Theta(Car&Bus) 

0^868(4.6)             Walk      Bike       /> 

Likelihood 

/ 

with  zero  coeff. 

-1630                                     car 

final 

-1227 

(1)  Numbers  in  parenthesis  are  the  "T"  statistics. 

(2)  Not  statistically  significant  therefore  not  included  in  model. 

Note:    Bike  to  transit  station  is  an  option  only  for  people  who  bike  at  least  once  a  month 
during  summer  months. 

For  people  whose  current  choice  is  to  walk  to  station,  the  walking  improvement 
variables  are  set  to  one. 
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known  with  a  high  level  of  accuracy  at  each  individual  station  level.  This  data  includes  the 
percentage  bikers  at  each  station,  access  distance  distribution  especially  around  CTA  stations, 
parking  costs,  etc.  Despite  this  caveat,  the  models  are  believed  to  be  very  good  planning  tool 
in  evaluating  what  would  be  the  likely  impact  of  various  bicycle  and  pedestrian  improvements 
in  today's  transit  market. 

INDUCED  TRANSIT  MODEL 

Another  objective  of  the  study  was  to  estimate  the  number  of  non-transit  users  who  could  be 
diverted  to  transit  if  the  pedestrian  and/or  bike  environment  to  access  the  station  was 
sufficiently  attractive.  Models  comparing  the  utility  of  the  transit  option  before  and  after 
improvements  were  tested  using  the  stated  preference  surveys  of  car  only  riders.  No 
statistically  significant  model  could  be  developed  to  estimate  the  induced  transit  ridership 
resulting  from  access  improvements.  There  are  good  reasons  for  this.  One  probable  reason 
is  the  decision  to  use  transit  is  based  to  a  larger  extent  on  the  attractiveness  of  the  car  versus 
transit  for  the  line  haul  portion  of  the  trip  rather  than  the  walk  or  bike  access  portion  of  the 
transit  trip. 

Another  potential  source  of  "induced  transit  trips"  exists  at  those  stations  that  have  parking 
capacity  problems.  If  a  sufficient  number  of  present  transit  riders  who  access  the  station  by 
"park  and  ride"  could  be  diverted  to  walk  or  bike  access,  it  would  free  up  parking  spaces  for 
new  car  access  transit  users.  The  analysis  of  this  potential  market  was  beyond  the  scope  of 
this  study  and  was  not  included  in  this  report. 

SUMMARY 

The  nested  logit  models  developed  for  non-motorized  access  to  transit  are  predictive  of  the 
diversions  from  automobile  and  bus  access  to  transit  if  improvements  to  pedestrian  and  bicycle 
facilities  were  made.  Not  all  pedestrian  and  bicycle  improvements  considered  were  found 
relevant  to  pedestrian  or  bicycle  access  to  transit  stations.  Comparison  of  access  mode  shares 
calculated  by  the  models  and  estimated  from  other  sources  indicated  that  the  models  are 
accurate  at  the  system  level  (Metra  and  CTA).  The  accuracy  of  the  models  at  the  individual 
station  level  is  more  difficult  to  judge  because  the  data  to  make  such  comparison  is  sparse. 
For  example,  it  was  found  that  the  number  of  additional  transit  trips  that  could  be  generated 
at  each  station  if  improvements  were  made  to  the  pedestrian  bicycle  environment,  could  not 
be  estimated  based  only  on  the  access  portion  of  the  transit  trip. 
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The  purpose  of  the  access  mode  choice  models  is  to  estimate  the  potential  impact  of 
pedestrian  and  bicycle  improvements  on  the  access  mode  share  of  each  station.  These  models 
show  the  relationship  or  trade-off  between  the  various  variables  affecting  access  mode  choice. 
While  the  development  of  the  models  used  the  costs,  access  time,  bike  experience,  etc. 
reported  by  the  interviewed  individuals  for  a  specific  trip,  application  of  the  models  requires 
the  evaluation  of  these  variables  for  each  station  under  study.  This  chapter  describes  the  way 
the  transit  access  mode  choice  models  were  applied  to  evaluate  the  impact  of  non-motorized 
access  improvements  for  each  Metra  and  CTA  rapid  transit  station. 

DATA  SOURCES 

The  data  sources  previously  described  in  Chapters  2  and  3  were  used  to  that  effect.  These 
data  sources  include: 

>►   The  intercept  survey  and  IVIS  survey  description  of  actual  transit  trips  from  this  study. 

>►  The  1995  Metra  Mode  of  Access  survey  which  interviewed  Metra  riders  at  91  stations 
asking  a  number  of  questions  about  the  access  part  of  their  trip. 

>  The  1990  CATS  Household  Travel  Survey  which  surveyed  0.7%  of  the  households  in  the 
6  county  region  of  Northeastern  Illinois.  This  3  year  survey  effort  yielded  a  data  base  of 
19,413  households  representing  162,755  person  trips  for  those  individuals  14  years  and 
older.  (See  Chapter  2  for  more  details). 

>►    Published  Metra,  CTA,  and  bus  schedules. 

>►    Other  information  provided  by  Metra  or  RTA. 

From  these  sources  average  values  were  estimated  for  a  number  of  the  variables  required  by 
the  models  including: 

>►    Average  daily  boardings  by  station  and  the  percentage  of  home-based  boardings. 

>►  Main  transit  time  was  estimated  based  on  the  milepost  of  the  station  and  average  speeds 
of  31.7  miles  per  hour  for  Metra  and  22.9  miles  per  hour  for  CTA  rapid  transit. 

>►  Average  egress  time  was  estimated  based  on  the  two  surveys  conducted  for  this  project. 
Average  values  of  1 1  minutes  for  Metra  and  7  minutes  for  CTA  were  used. 
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>  Number  of  buses  serving  each  station  during  peak  hour  were  estimated  based  on  CTA 
"Operating  Facts"  and  published  bus  schedules. 

>►    Number  of  parking  spaces  available  at  each  station  were  provided  by  Metra  and  RTA. 

>*  Auto  parking  costs  at  stations  were  calculated  from  the  study  surveys.  Average  auto 
parking  costs  of  $1.02  for  Metra  and  $1.32  for  CTA  were  estimated. 

>*  Other  costs  included  transit  fares,  access  and  egress  bus  fares.  Transit  fares  for  Metra 
were  based  on  the  station  fare  zone  and  the  average  published  fares  by  zone.  An  average 
fare  of  $1 .25  was  used  for  CTA.  Average  bus  fares  for  access  and  egress  were  estimated 
from  the  intercept  survey. 

>-  Estimates  of  the  existing  pedestrian  and  bike  environment  were  calculated  based  on 
average  values  reported  by  the  IVIS  survey  respondents.  One  set  of  values  was  used  for 
the  Metra  model,  and  another  was  used  for  CTA. 

>■  The  percentage  of  the  population  that  can  be  considered  as  a  "biker"  (use  bicycle  at  least 
once  during  a  typical  summer  month)  was  estimated  from  the  bicycle  usage  reported  in  the 
intercept  survey.  These  indicated  that  47.5  percent  of  Metra  transit  riders  and  39.3  of  CTA 
transit  riders  could  be  considered  "bikers." 

ACCESS  DISTANCE  SUB-MODELS 

Access  time  by  mode  was  estimated  based  on  access  distance  and  average  speed  by  mode. 
Because  both  surveys  had  shown  the  importance  of  access  distance  in  the  choice  of  access 
mode,  using  one  average  access  distance  by  station  was  not  considered  precise  enough  for 
this  study.  Instead,  the  population  using  each  transit  station  was  divided  into  five  (5) 
concentric  rings  with  the  station  as  a  center.  The  first  ring  corresponds  to  the  population 
within  0.5  mile  of  the  station  (airline  distance),  the  second  ring  from  0.5  to  1 .0  mile  of  the 
station,  the  third  ring  from  1.0  to  1.5  miles  of  the  station,  the  fourth  ring  from  1.5  to  2.0 
miles,  and  the  last  one  included  the  transit  station  population  living  more  than  2.0  miles  from 
the  station.  An  average  actual  access  distance  to  the  station  was  then  used  for  each  ring. 
Figure  5.1  illustrates  the  distance  rings  from  a  station. 

Obviously  the  percentage  of  the  transit  population  within  each  ring  varies  by  station.  A  CTA 
station  in  a  dense  area  would  have  a  larger  percentage  of  its  market  in  the  inner  rings  than  a 
Metra  station  in  a  suburban  area  which  probably  draws  a  large  percentage  of  riders  from 
distances  greater  than  2  miles.  A  sub-model  was  developed  for  each  transit  system  market 
segment  to  estimate  the  percentage  of  transit  population  within  each  ring. 

For  Metra  stations,  the  distance  sub-model  was  developed  based  on  the  1995  Metra  mode  of 
access  survey.   This  survey  focused  on  morning-peak,  home-based  trips.    Metra  riders  at  91 
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Figure  5.1 
Schematic  Diagram  of  Distance  Isoquants 


Rail  line 


commuter  rail  stations  responded  to  a  questionnaire  describing  their  mode  of  access.  From  the 
responses,  the  percentage  of  the  respondents  living  within  each  of  the  5  rings  described  above 
was  calculated  for  68  of  the  stations.  The  number  of  respondents  at  the  remaining  stations 
was  considered  too  small  to  provide  reliable  percentages.  These  percentages  were  then  linked 
to  the  station  characteristics  through  linear  regression.  The  station  characteristics  providing 
the  best  estimates  included: 

>»  Population  within  0.5  mile  of  the  station. 

>>  Population  within  2.0  miles  of  the  station. 

>-  Station  milepost  (an  indicator  of  the  distance  from  downtown  Chicago). 

>  Number  of  parking  spaces  per  1,000  population  within  the  2  mile  radius. 

While  the  density  of  development  around  the  stations  is  not  a  direct  variable  of  the  mode 
choice  models,  it  is  an  indirect  and  important  one  through  the  access  distance  model.  The 
parking  variable  in  the  model  simulates  a  well  known  phenomena.  By  providing  parking  at  a 
transit  station,  the  market  area  of  the  station  is  expanded. 
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A  comparison  of  the  percentages  of  Metra  riders  per  ring  from  the  Metra  survey  and  from 
application  of  the  linear  equations  to  the  same  68  stations  are  presented  in  Table  5.1.  As 
shown,  the  results  of  the  model  are  very  close  to  the  survey.  The  largest  difference  is  2.8 
percent  and  it  is  for  the  percentage  of  riders  originating  more  than  2.0  miles  from  the  station. 


Table  5.1 

Access  Models 

Distance  to  Stations 

PERCENTAGE  OF  BOARDING 

<  0.5 
Ml 

0.51-1.0 
Ml 

1.01-1.5 
Ml 

1.51-2.0 
Ml 

>  2.0 
Ml 

CATS  HH  SURVEY ''' 

All  Home-Based  (No.  Observations) 

METRA 

All  (2,536) 

24.1 

18.9 

14.4 

11.4 

31.2 

Outside  Chicago  (2,402) 

20.2 

18.7 

15.2 

11.9 

34.0 

CTA 

All  (1,158) 

36.7 

21.4 

6.8 

7.8 

27.3 

Outside  Chicago  (302) 

34.1 

13.6 

1  1.1 

6.4 

34.8 

METRA  MOA  (68  Stations)  ''' 

13.7 

7.9 

12.4 

2.5 

63.6 

WSA  DISTANCE  SUBMODEL 

METRA  (68  Sations) '^' 

15.9 

7.9 

12.9 

2.6 

60.8 

METRA  (196  Stations) 

19.3 

8.9 

12.9 

2.5 

56.4 

CTA  (66  Stations) 

33.9 

12.3 

7.3 

1.1 

45.4 

"'     Weighted  by  number  of  househol 

ds  per  county  (CBD,  other  Chicago,  £ 

nd  suburban 

Cook  for 

Cook  County) 

'^'     Metra  Mode  by  Access  survey  (M 

OA)  -  Not  weighted 

'^'     Same  stations  at  MOA  above 

Similar  surveys  of  CTA  transit  riders  were  not  available.  Because  the  profile  of  CTA  riders 
appears  different  from  the  profile  of  Metra  riders  in  the  surveys,  some  adjustment  to  the  Metra 
model  was  considered  necessary.  The  CATS  household  travel  survey  was  used  to  first 
compare  the  two  systems,  then  adjust  the  Metra  distance  model  for  CTA  use. 
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From  the  CATS  household  survey,  home-based  Metra  and  CTA  trips  and  their  access  trips 
were  selected.  The  percentages  of  trips  within  the  various  access  distances  were  then 
tabulated  separately  for  Metra  and  CTA.  They  are  also  displayed  in  Table  5.2.  Separate 
tabulations  were  prepared  for  trips  originating  within  downtown  Chicago  and  outside  of  it. 
As  shown,  even  with  the  downtown  Chicago  adjustment,  the  percentages  by  ring  from  the 
CATS  household  travel  survey  differ  significantly  from  the  values  obtained  from  Metra  mode 
of  access  or  the  access  distance  model  results. 

The  major  difference  is  the  percentage  of  trips  more  than  2.0  miles  from  the  station.  The 
CATS  household  travel  survey  shows  only  34  percent  of  Metra  trips  starting  more  than  2.0 
miles  from  the  station  as  opposed  to  nearly  64  percent  in  the  Metra  mode  of  access  survey 
and  56  percent  as  calculated  by  the  Metra  access  distance  model. 

This  difference  is  believed  to  be  due  to  the  expansion  methodology  of  the  CATS  survey  which 
is  based  on  the  number  of  households  by  zone  not  on  the  number  of  boardings  by  station.  As 
a  result,  stations  in  dense  areas  will  have  more  weight  than  those  in  less  developed  areas. 
Because  stations  in  dense  areas  also  have  a  larger  percentage  of  riders  coming  from  shorter 
distances,  the  distribution  of  transit  users  by  access  distance  from  the  CATS  household  survey 
has  a  tendency  to  overstate  the  shorter  access  distances. 

While  the  percentages  of  riders  by  access  distance  from  the  CATS  survey  may  include  some 
bias,  the  same  type  of  bias  can  be  expected  with  the  access  distance  distribution  to  the  CTA 
stations.  For  this  reason,  differences  in  the  access  distance  distribution  between  Metra  and 
CTA  shown  in  the  CATS  household  travel  survey  are  believed  to  be  representative  of  actual 
differences  between  the  two  systems.  Therefore,  the  CATS  survey  differences  in  access 
distance  between  the  two  systems  were  used  to  adjust  the  Metra  access  distance  model  for 
CTA  stations.  The  results  of  the  CTA  access  distance  model  applied  to  the  68  CTA  stations 
in  the  study  also  are  shown  in  Table  5.1  on  the  previous  page.  As  for  Metra  stations,  the  CTA 
stations  included  in  the  study  do  not  include  downtown  stations.  As  expected,  the  overall 
proportion  of  CTA  transit  riders  within  0.5  mile  of  the  station  is  larger  than  for  Metra.  The 
proportion  of  CTA  transit  riders  more  than  2.0  miles  from  the  station  is  smaller  than  for  Metra. 

MODELS  APPLIED  TO  ALTERNATIVES  ANALYSIS 

The  process  involved  in  applying  the  access  mode  choice  models  developed  in  Chapter  4  is 
depicted  in  Figure  5.2.  The  final  access  mode  choice  models  were  applied  to  evaluate  four  (4) 
initial  bicycle  and  pedestrian  improvement  strategies.  These  four  (4)  alternatives  were: 

>*    Alternative  1  -  Bicycle  parking.  The  only  improvement  is  to  provide  secure  bicycle  parking 
at  stations. 
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ACCESS  MODEL  APPLICATION 

METRA  OVERALL  RESULTS 

(196  Stations) 


Altarnativ* 

Ail  How  BM«d  Boardings 

Walk  Access 
Bike  Access 
Auto  Access 
Bus  Access 

Home-Based  Boardings 
<-  2.0  Ml  from  Stations 

Walk  Access 
Bike  Access 
Auto  Access 
Bus  Access 


HOME-BASED  MODE  OF  ACCESS  SHARE  (  from  nrtodsl ) 

Biks    TSM/Low       Pwlestrian  High 

Pressnt       Parking        Capital  Improvement        Capital 

%  %  %  %  % 


20.7 

20.5 

22.9 

0.9 

1.4 

1.4 

73.7 

73.4 

71.1 

4.7 

4.7 

4.5 

47.5 

47.0 

5ze 

2.1 

3.2 

3.2 

47.0 

46.4 

41.2 

3.4 

3.4 

3.0 

23.4 

27.9 

0.9 

1.6 

71.2 

66.3 

4.5 

4.2 

53.7 

64.1 

2.1 

3.6 

41.2 

30.2 

3.0 

2.2 

Modeled  Present  Daily 
Home-Based  Boardings 


NET  DAILY  SWITCHING  OF  ACCESS  MODE 
Bike    TSM/Low       Pedestrian  High 


Alternative 

Total 

<-  2.0  Ml 

Parking 

Capital  Improvement 

Capital 

>ed  Boardings 

Walk  Access 
Bike  Access 
Auto  Access 
Bus  Access 

25,553 
1,126 

90.918 
5,803 

25,553 
1.126 

25,289 
1,829 

-282 
623 

-318 
-22 

2754 

623 

-3146 

-230 

3328 

0 

-3100 

-228 

8911 

797 

-9046 

-663 

Total 


123,400 


53,797 


Alternatives: 

Bike  Parking: 


Bike  improvements:  Parking 

-  Walk  Improvements:  None 
TSM/  Low  Capital: 

-  Bike  improvements:  Parking 

-  Walk  Improvements:  Slow  Traffic,  No  turn  on  red,  Crosswalk 
Pedestrian  Improvements: 

-  Bike  improvements:  None 

-  Walk  Improvements:  Skjewalks,  Slow  Traffic,  No  turn  on  red.  Crosswalk 
High  Capital:    -  Bike  improvements:  Parking,  Curb  Lanes 

-  Walk  Improvements:  Sklewalks,  Recreation  Paths,  Slow  Traffic, 

No  tum  on  red.  Crosswalk 
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>►  Alternative  2  -  Transportation  System  Management  (TSM)/Low  capital  alternative.  For  this 
alternative,  bicycle  and  pedestrian  improvements  that  are  relatively  inexpensive  to 
implement  were  tested.  For  bicyclists,  these  improvements  consist  of  bicycle  parking, 
removing  debris  (CTA  only),  and  slowing  traffic  (CTA  only).  For  pedestrians,  these 
improvements  consist  of  slowing  traffic,  "No  turn  on  red",  and  providing  crosswalks. 

>  Alternative  3  -  Pedestrian  improvements  consisting  of  the  same  pedestrian  improvements 
as  in  alternative  2  but  also  providing  sidewalks  where  needed. 

:»►  Alternative  4  -  High  capital  bicycle  and  pedestrian  improvements.  For  this  alternative,  all 
bicycle  and  pedestrian  improvements  which  were  found  significant  are  implemented.  For 
pedestrians,  this  includes  recreation  paths  in  addition  to  improvements  shown  for 
alternative  3.  For  bicyclists,  this  includes  the  same  improvements  as  alternative  2  and 
providing  the  curb  lane  for  bicycle  usage. 

The  models  were  applied  to  estimate  the  change  in  access  mode  shares  of  home-based 
boardings  that  could  be  expected  under  each  of  these  alternatives.  Overall  model  results  are 
presented  in  Table  5.2  for  the  196  Metra  stations  and  in  Table  5.3  for  the  68  CTA  stations. 
Results  for  individual  stations  are  shown  in  Appendix  3. 

ANALYSIS  OF  RESULTS 

The  potential  diversion  of  Metra  home-based  transit  riders  to  walk  access  varies  from  2.2 
percent  to  as  high  as  7.2  percent  under  the  High  Capital  alternative.  Most  of  these  new  walk 
access  riders  would  be  diverted  from  present  car  access  riders. 

The  potential  diversion  of  Metra  home-based  transit  riders  to  bicycle  access  mode  is  smaller 
not  exceeding  0.7  percent  of  Metra  riders.  The  bicycle  improvements  would  divert  a  slightly 
greater  share  from  present  car  access  than  from  present  walk  access  when  no  new  pedestrian 
improvements  are  considered. 

The  potential  diversion  of  CTA  home-based  transit  riders  to  the  bicycle  access  mode  is  much 
larger  than  for  Metra  riders,  up  to  6.2  percent  under  the  best  alternative  considered  (even 
though  the  proportion  of  CTA  transit  users  that  can  be  considered  bikers  is  smaller  than  the 
proportion  of  Metra  transit  users,  39.3%  versus  4.74%).  However,  to  a  larger  extent,  that 
diversion  comes  from  present  walk  access  rather  than  from  present  car  access.  The  potential 
diversion  to  walk  access  for  CTA  is  smaller  than  that  of  Metra.  Less  than  3  percent  of  the 
auto  and  bus  users  divert  to  walking  under  the  third  alternative.  Pedestrian  Improvement.  This 
leads  to  a  series  of  questions: 

5*  W/?/  is  there  more  potential  bicycle  diversion  on  the  CTA  system  than  on  the  Metra 
system? 
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TABLES^ 


ACCESS  MODEL  APPLICATION 

CTA  OVERALL  RESULTS 

(68  Stations) 


AltonufUv* 

All  Horn*  Bwd  Boardings 

WalkAccMs 
BikeAccMS 
Auto  Accms 
BuSi 


Homa  Baaed  Boardlnga 
<-  2.0  Ml  from  Statlona 

Walk  Accms 
Bike  Access 
Auto  Access 
Bus  Access 


HOME-BASED  MODE  OF  ACCESS  SHARE  (  from  model ) 
Bike    TSM/Low      Pedestrian         Higli 
Preaent      Parking        Capital  Improvement     Capital 
%  %  %  %  % 


45.6 

42.9 

43.5 

0.3 

3.5 

5.1 

26.4 

26.2 

25.4 

27.7 

27.3 

26.0 

83.6 

78.6 

79.8 

0.5 

6.5 

9.3 

6.1 

5.8 

4.2 

9.7 

9.1 

6.7 

48.2 

45.0 

0.3 

6.5 

25.4 

24.3 

26.1 

24.2 

88.4 

82.6 

0.5 

11.8 

4.3 

2.2 

6.8 

3.4 

Alternative 


Modeled  Present  Daily 

Home-Based  Boarding 

Total       <-  2.0  Ml 


NET  DAILY  SWITCHING  OF  ACCESS  MODE 
Bike    TSM/I^w      Pedestrian         High 
Parking        Capital  Improvement     Capital 


Home-Based  Boardings 


Walk  Access 

91,486 

91,486 

-5473 

-4230 

5231 

-1166 

Bike  Access 

563 

563 

6547 

9633 

0 

12388 

Auto  Access 

52,994 

6,673 

-418 

-2074 

-1997 

-4314 

Bus  Access 

55,473 

10,611 

■655 

-3329 

-3235 

-6907 

Total 


200,516 


109,333 


Altematives: 

Bike  Parking:     -  Bike  improvements:  Parking 

-  Walk  Improvements:  None 
TSM/  Low  Capital: 

-  Bike  improvements:  Debris.  Slow  Traffic,  Parking 

-  Walk  Improvements:  Slow  Traffic,  No  tum  on  red.  Crosswalk 
Pedestrian  Improvements 

•  Bike  improvements:  None 

-  Walk  Improvements:  Sidewalks,  Slow  Traffic,  No  tum  on  red.  Crosswalk 
High  Capital:      -  Bike  improvements:  Det>ris,  Stow  Traffic.  Parking.  Curb  Lanes 

-  Walk  Improvements:  Sidewalks.  Recreation  Paths.  Slow  Traffic. 
No  tum  on  red,  Crosswalk 
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On  a  transportation  continuunn,  the  bicycle  is  between  walking  and  driving  a  car.  So, 
everything  else  being  equal,  bicycles  tend  to  divert  more  from  walk  access  than  from  car 
access,  the  "preferred  mode."  The  bicycle  has  the  most  difficulty  competing  with  the  car. 
At  Metra  stations,  car  access  is  relatively  easy.  Metra  provides  considerable  parking,  CTA 
does  not.  Metra  riders  tend  to  have  higher  household  incomes  and  they  have  more  cars 
per  household  than  CTA  riders.  As  a  result,  the  potential  diversion  to  bicycle  is  small  but 
comes  from  both  car  and  walk  access  modes.  At  CTA  stations,  car  access  is  more  difficult 
and  not  used  as  much.  Walk  access  is  the  preponderant  mode  of  access  for  CTA  riders. 
As  a  result,  there  is  a  higher  potential  diversion  to  the  bicycle  alternative  on  the  CTA 
system.  However,  it  comes  more  heavily  from  present  walk  access.  It  should  be  noted 
that  existing  shares  are  important  too  because  a  small  percentage  diversion  applied  to  a 
large  market  may  result  in  higher  overall  switching  than  a  large  diversion  percentage 
applied  to  a  small  market. 

5*    W/j/  is  there  a  /ower  potential  diversion  to  wall<  on  CTA  system  than  on  Metra  system? 

It  is  always  more  difficult  to  gain  additional  share  when  the  share  is  already  high.  Walk 
access  is  already  the  preferred  mode  of  access  on  the  CTA  system.  Also,  the  pedestrian 
environment  around  CTA  stations  is  already  better  than  around  Metra  stations  (at  least 
according  to  the  I  VIS  respondents).  As  a  result,  the  proposed  pedestrian  improvements 
represent  a  smaller  incremental  benefit  on  the  CTA  system  than  on  the  Metra  system. 
However,  these  small  increments  affect  usually  a  larger  population  at  a  CTA  station  so  that 
the  net  result  in  number  of  transit  users  may  be  higher  in  some  cases. 

Table  5.4  presents  the  potential  diversion  to  walk  and  bicycle  access  modes  for  the  four  (4) 
alternatives  by  "ring"  i.e.  potential  diversion  for  transit  users  within  0.5  mile  of  the  stations 
versus  within  0.5  to  2.0  miles.  For  both  Metra  and  CTA,  half  of  the  potential  "walk  gains" 
come  from  current  transit  riders  within  0.5  mile  of  the  stations.  In  fact,  the  percentage  of 
transit  users  willing  to  switch  to  walk  diminishes  rapidly  with  distance  to  the  station.  For  the 
CTA  system,  nearly  60  percent  of  the  potential  "bicycle  gains"  come  from  transit  users  within 
0.5  mile  of  the  stations.  For  the  Metra  commuter  rail  system,  one  third  of  the  potential 
"bicycle  gains"  come  from  the  inner  ring.  Considering  the  costs  involved  in  providing  these 
improvements  within  an  area  of  0.5  mile  radius  as  opposed  to  an  area  of  2.0  mile  radius  (an 
area  nearly  6  times  larger),  it  would  appear  much  more  cost  effective  to  provide  these 
improvements  within  the  first  ring.  This  is  a  general  observation.  Special  cases  around  a 
particular  station  may  warrant  improvements  further  than  the  0.5  mile  to  reach  a  large  pocket 
of  transit  riders.  Therefore,  improvements  must  be  considered  on  a  station  by  station  basis. 

Table  5.5  presents  the  same  results  by  type  of  land  use.  The  land  use  definitions  are  the  ones 
developed  for  the  intercept  surveys.  They  represent  density  of  development  around  the  stations. 
As  could  be  expected,  on  average,  stations  in  denser  areas  have  the  highest  potential  for  diverting 
the  transit  users  to  non-motorized  access  modes.  However,  this  is  only  a  general  observation, 
each  station  may  have  a  different  set  of  characteristics  and  the  general  land  use  around  the  station 
is  only  one  of  them. 
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The  potential  diversion  of  transit  riders  to  walk  or  bike  access  on  a  daily  basis  is  relatively  small  for 
some  stations  (Appendix  3).  This  is  due  to  a  number  of  reasons.  First  of  all  if  the  total  number  of 
daily  boarding  at  the  station  is  small,  the  total  number  of  users  that  can  be  diverted  is  small. 
Second,  the  distribution  of  the  station  users  by  distance  to  the  station  is  an  important  factor.  If  few 
users  live  close  to  the  station,  the  potential  diversion  to  walk  will  be  smaller. 

SUMMARY 

The  potential  diversion  from  motorized  access  to  non-motorized  access  diminishes  as  the  distance 
to  station  increases.  As  a  result  the  potential  diversion  to  non-motorized  access  tend  to  increase 
with  density  of  land  use  around  the  station. 

Because  of  the  differences  between  Metra  and  CTA  stations  and  Metra  and  CTA  users,  the 
potential  diversion  to  non-motorized  access  shows  different  general  characteristics  depending  on 
the  system: 

-  CTA  stations  have  a  higher  potential  for  diversion  to  bicycle  access  than  Metra  stations  but  that 
diversion  comes  at  the  expense  of  the  pedestrian  access  mode  to  a  greater  extent  than  for 
Metra  stations. 

Metra  stations  have  a  higher  potential  for  diversion  to  walk  access  than  CTA  stations  because 
a  larger  proportion  of  CTA  transit  users  already  walk  to  the  station. 


While  the  alternatives  tested  for  this  report  did  not  include  any  change  to  the  motorized  access 
modes,  the  models  could  be  used  to  examine  the  impact  of  increasing  auto  parking  costs  to 
the  non-motorized  access  mode.  However,  the  models  cannot  measure  the  amount  of  transit 
users  which  would  simply  become  automobile  commuters.  This  would  require  a  main  mode 
choice  model. 
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Chapter  6 
PRIORITIZE  STATIONS  AND  CASE  STUDIES 


The  mode  of  access  model  provides  a  tool  for  estimating  the  number  of  people  who  would  use 
non-motorized  access  modes  if  improvements  were  made  to  the  pedestrian  and  bicycle 
environment.  One  way  to  rank  stations  is  by  the  amount  of  mode  shift  from  auto  access  to 
a  non-motorized  access  mode.  Those  stations  that  demonstrate  the  largest  potential  shift  from 
auto  access  to  pedestrian  and  bicycle  access  could  be  considered  good  candidates  for  capital 
improvements.  However,  improvements  cannot  be  programmed  simply  on  the  basis  of 
expected  total  diversions  from  the  automobile.  Capital  improvements  must  be  prioritized  on 
the  basis  of  regional  equity  and  cost  effectiveness.  Regional  equity  addresses  the  need  to 
achieve  balanced  capital  investment  throughout  the  region.  Cost  effectiveness  measures  the 
relative  economic  efficiency  of  the  capital  improvements. 

This  chapter  provides  a  description  of  a  methodology  to  prioritize  pedestrian  and  bicycle 
improvements  based  on  station  attributes  and  cost  effectiveness  indices.  Design  treatments 
that  encourage  walking  and  bicycling  are  discussed  within  this  context. 

PRIORITIZE  STATIONS 

Prioritizing  capital  improvements  among  several  stations  is  a  three  tiered  screening  process. 
The  three  tiers  include  establishing  overall  station  rankings  by  policy  initiative  goals  (i.e., 
diversions  to  non-motorized  access  from  automobile  usage),  determining  the  types  of 
improvements  needed  at  each  station  to  achieve  the  policy  initiative  goal,  and  calculating  a 
cost  effectiveness  index  for  each  station  improvement.  Figure  6.1  illustrates  this  process  of 
a  multiple  tiered  screening  process. 

STATION  RANKINGS 

Stations  were  grouped  on  the  basis  of  demographic  attributes  and  land  use  characteristics. 
As  noted  in  Chapter  2,  the  characteristics  and  attributes  of  CTA  and  Metra  station  influence 
areas  can  have  a  significant  impact  on  the  potential  for  automobile  diversions.  Additionally, 
stations  grouped  by  land  use  density  promotes  a  balanced  capital  improvement  program 
throughout  the  region  helping  to  achieve  an  equitable  distribution  of  capital  investments.  After 
stations  have  been  grouped,  then  a  comparison  can  be  made  on  the  basis  of  any  number  of 
policy  goals. 

One  way  to  rank  stations  is  by  examining  the  potential  amount  of  access  mode  shift  from  auto 
to  non-motorized  access  modes.  Other  ways  to  prioritize  stations  is  to  examine  the  cost 
effectiveness  of  improvements.  This  is  accomplished  by  estimating  the  amount  of  diversions 
and  dividing  the  estimate  by  the  cost  of  any  improvements  to  arrive  at  a  cost-per-diversion. 
Table  6-1  illustrates  the  characteristics  and  attributes  of  the  stations  with  the  highest  potential 
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Figure  6.1 
Prioritize  Stations  and  Selecting  Case  Study  Locations 
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Table  6-1 
STATIONS  WITH  HIGHEST  AUTOMOBILE  DIVERSIONS  TO  NON-MOTORIZED  ACCESS  MODES 

(High  Capital  Alternative) 

Station 

Line 

Station 
Type 

Land 
Use 

Daily 
Home-base 
Boardings 

Number 
Buses  per 
Peak  Hour 

Parking 
Spaces 

Station  Area 
Population 

Auto 

Diversion 

Rank 

(within 
land  use 
category) 

<0.5 
miles 

<2.0 
miles 

Oak  Park 

UP-W 

Joint 

Dense 
Urban 

1,201 

68 

448 

12,036 

123,221 

1/16 

Ravenswood 

UP-N 

Metra 

Urban 

747 

54 

111 

21,670 

271,090 

1/51 

Arlington  Hts 

UP-NW 

Metra 

Dense 
Suburban 

2,578 

11 

1,332 

5,068 

56,264 

1/36 

Naperville 

BN 

Metra 

Suburban 

2,937 

44 

1,212 

3,495 

39,063 

1/77 

Hanover  Park 

Milw-W 

Metra 

Other 

1,455 

0 

1,184 

2,990 

43,676 

1/23 

Lawrence 

Howard 

CTA 

Dense 
Urban 

2,200 

18 

0 

30,629 

232,840 

1/23 

Kimball 

Ravenswood 

CTA 

Urban 

3,318 

36 

50 

23,894 

195,429 

1/37 

Noyes 

Evanston 

CTA 

Dense 
Suburban 

600 

18 

0 

7,286 

66,357 

1/6 

Notes:    Joint  station:     CTA/Metra 

auto  diversions  within  the  land  use  categories  as  determined  by  the  access  to  transit  model. 
These  diversions  are  resultant  when  the  high  capital  alternative  is  used  as  the  basis  for 
evaluation.     Rankings  would  change  if  other  policy  goals  were  the  subject  of  the  analysis. 


DETERMINING  STATION  ACCESS  IMPROVEMENT  REQUIREMENTS 

This  step  in  the  process  takes  the  analysis  of  non-motorized  access  improvements  from  the 
modelling  phase  to  preliminary  engineering  feasibility.  The  limitations  of  the  model  require  that 
physical  inspection  of  the  station  area  be  conducted.  The  model  assumes  that  all  non- 
motorized  access  improvements  are  generic  in  nature.  Actual  design  treatments  will  vary 
according  to  the  unique  characteristics  of  each  station.     After  ranking  each  station  according 
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to  the  policy  initiative  goals,  the  pedestrian  and  bicycle  access  conditions  at  each  station  under 
consideration  should  be  evaluated.  The  following  paragraphs  describe  the  methodology  for 
surveying  station  sites. 

Survey  Methodology  for  Pedestrian  Access  Recommendations 

The  streets  within  one-half  (Yi)  mile  of  the  station  should  be  surveyed  on  foot.  One  or  two 
streets  connecting  the  residential  areas  to  the  stations  should  be  selected  to  evaluate 
pedestrian  access.  These  streets  should  be  selected  based  on  their  directness  between  the 
residential  areas  and  the  station.  The  survey  should  then  catalog  the  existing  pedestrian 
amenities  and  streetscape  ambiance.   The  following  items  should  be  explicitly  analyzed: 

Traffic  control  -  Traffic  control  to  cross  major  collectors  and  arterials  should  facilitate 
pedestrian  access  along  the  preferred  routes.  Pedestrians  must  be  accommodated  so  that  they 
are  not  subject  to  unreasonable  delay.  There  are  several  alternatives  to  provide  for  pedestrian 
crossing  of  streets.    These  include: 

>►  traffic  signal 

>►  four-way  stop 

>►  two-way  stop  (right-of-way  given  to  pedestrian  route) 

>■  pedestrian  overcrossing 

>►  median  refuge 

Crosswalks  -  The  intersections  along  the  preferred  route  should  have  clearly  marked 
crosswalks.   The  pavement  markings  should  be  in  good  condition. 

Sidewalks  and  Paths  -  Sidewalks  are  important  along  all  streets  and  roadways  that  provide 
access  to  transit  stations.  Paths  and  walkways  are  especially  important  in  reducing  the 
distance  the  commuter  must  walk.  Pathways  should  be  direct  allowing  walking  to  be  more 
convenient.  Paths  should  be  provided  that  cut  through  landscaping  setbacks,  decorative  walls, 
parks  and  other  areas  that  form  a  barrier  to  pedestrians.  Similarly,  driveways  and  walkways 
should  be  separate  facilities  so  that  pedestrians  are  not  forced  to  share  driveways  with  motor 
vehicles.    Paths  and  walkways  should  permit  access  to  the  station  from  several  directions. 

Signing  -  Directional  signing  to  pedestrian  access  points  should  be  provided.  Pedestrian 
entrances  and  pedestrian  at-grade  crossings  are  often  difficult  to  find  when  compared  to  the 
driveways  and  parking  lots  that  serve  as  beacons  for  automobile  drivers.  Signing  for  such 
access  points  would  help  to  advertise  that  walking  to  the  station  is  encouraged. 

Survey  Methodology  for  Bicycle  Access  Recommendations 

The  streets  within  one  mile  of  the  station  should  be  surveyed  on  bicycle  or  foot.  Several 
streets  connecting  the  residential  and  commercial  areas  to  the  stations  should  be  selected  to 
evaluate  bicycle  access.   These  streets  should  be  selected  based  on  their  directness  between 
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the  residential  areas  and  the  station.  The  survey  should  then  catalog  the  existing  bicycle 
environment.    Three  primary  factors  should  be  evaluated  within  a  mile  of  the  station: 

>■    Crossing  of  major  streets  and  other  barriers 

>>    Route  conditions 

>•    Bicycle  parking  conditions  at  stations 

Major  Crossing  Barriers  -  The  survey  should  document  traffic  volumes  and  speeds,  signalization 
or  stop  sign  crossing  assistance  and  appropriate  signal  timing  at  major  intersections.  In  many 
cases,  improving  some  conditions  can  make-up  for  other  deficiencies.  Conflicts  with  high 
traffic  volumes,  high  speeds  and  car  parking  could  be  mitigated  by  providing  either  adequate 
curb-lane  space,  bike  lanes  or  traffic  calming  techniques.  Special  bicycle  and  pedestrian 
accommodations  through  signal  preemption  or  more  appropriate  timing  sequences  should  be 
considered  in  the  survey. 

Route  Conditions  -  Each  major  access  route  should  be  surveyed  to  examine  pavement 
conditions,  curb-side  pavement  debris,  conflicts  with  parked  cars  and  inadequate  space 
allocations  at  bridge  and  underpass  choke-points. 

Bicycle  Parking  -  The  survey  should  document  the  extent  and  type  of  bicycle  parking  provided 
at  the  transit  station. 

DESIGN  TREATMENTS  THAT  ENCOURAGE  WALKING  AND  BICYCLING 

After  surveying  each  station  site,  a  range  of  improvement  options  should  be  developed  that 
would  improve  non-motorized  access  to  the  transit  stations.  The  following  discussion  presents 
the  range  of  issues  that  affect  the  walking  and  bicycling  environment  at  Chicago  area  transit 
stations.  Details  regarding  specific  improvements  to  make  at  each  station  will  vary  according 
to  the  individual  station  influence  area  profile.  A  preliminary  engineering  cost  estimate  of  the 
proposed  improvements  should  be  prepared  as  a  part  of  the  survey.  This  cost  estimate  is  then 
compared  to  the  number  of  diversions  or  other  policy  initiative  goals  to  derive  the  cost 
effectiveness  index. 

Pedestrian  Access  Design  Treatments 

There  are  a  number  of  pedestrian  design  treatments  that  can  be  employed  that  would 
encourage  people  to  walk.  These  design  treatments  and  relevant  research  references  that 
support  these  inferences  are  discussed  in  the  following  paragraphs. 

Pedestrian  Routes  -  Sidewalks  are  the  most  common  dedicated  pedestrian  route.  Width  is  the 
most  critical  design  feature.  The  sidewalk  should  be  a  minimum  of  five  feet  wide,  which 
enables  two  adults  to  comfortably  walk  side  by  side.  Some  additional  distance  is  needed  from 
buildings,  walls,  and  obstructions  (newspaper  racks,  parking  meters,  phone  booths,  benches. 
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etc.).  In  urban  areas  with  cluttered  sidewalks,  six  to  eight  feet  minimum  is  needed  to  provide 
an  effective  width  of  five  feet  due  to  encroachment  by  parking  meters  and  other  urban 
streetscape  features.  Shortcuts  that  reduce  the  distance  a  pedestrian  must  walk  will  increase 
the  likelihood  of  the  car  being  left  at  home.  Short-cuts  range  from  pedestrian  bridges  over 
creeks  and  rivers;  paths  through  parks,  forest  preserves  or  large  developments;  and  paths 
connecting  two  dead-end  streets.  These  should  be  developed  wherever  possible.  Lighting  at 
night  is  an  important  security  feature  that  should  be  considered. 

Pavement  Markings  -  The  state  of  Illinois  uses  the  Manual  of  Uniform  Traffic  Control  Devices 
(MUTCD)  for  striping  crosswalks.  The  minimum  dimensions  specified  in  this  manual  are  6  inch 
parallel  lines  spaced  6  feet  part.  It  also  allows  for  white  diagonal  lines  (45  degrees  or 
90  degrees)  for  added  visibility,  otherwise  known  as  zebra  crossings.  As  a  general  rule  of 
thumb,  it  is  recommended  that,  within  the  first  two  blocks  of  the  station,  the  crosswalks  on 
the  adjacent  streets  be  marked  with  zebra  crosswalks.  On  the  preferred  pedestrian  access 
routes,  it  is  recommended  that  the  crosswalks  be  a  minimum  of  8  feet  wide  with  12  inch 
stripes. 

Intersection  Design  -  Intersections  are  intimidating  places  for  pedestrians.  The  speed  of  traffic 
and  the  auto  turning  movements  present  the  two  most  significant  safety  issues.  Reducing  the 
radius  of  the  corners  would  slow  turning  traffic  and  would  enable  cars  to  react  to  incidents  in 
time.  Sidewalk  bulbs  or  pedestrian  refuge  islands  help  to  reduce  the  area  pedestrians  must 
cross  and  thus  their  exposure  to  traffic.  Removing  parking  near  corners  would  improve  sight 
distance  for  both  motorists  and  pedestrians. 

Pedestrian  Delay  and  Intersection  Traffic  Control  -  The  delay  a  pedestrian  experiences  crossing 
a  busy  street  is  considered  a  severe  deterrent  to  walking.  Pedestrian-friendly  traffic  control 
devices  give  the  right-of-way  to  pedestrians  or  grant  equal  or  shared  right  of  way  to  all  users 
of  the  intersection.  For  example  a  signal  or  all-way  STOP  sign  control  benefits  pedestrians 
because  the  cross-traffic  control  gives  them  an  opportunity  to  cross.  Two-way  STOP  sign 
control  which  stops  traffic  on  the  cross  street  and  grants  the  right-of-way  to  users  on  the 
access  road  is  beneficial  to  pedestrians.  Conversely,  two-way  STOP  sign  control  which  stops 
the  pedestrian  access  route  to  the  station  and  grants  the  right  of  way  to  the  cross  street  is 
considered  the  most  unfriendly  condition. 

Detection  and  Timing  at  Signalized  Intersections  -  Traffic  signals  used  by  pedestrians  to  access 
transit  stations  should  have  pedestrian  signal  heads.  In  areas  with  heavy  pedestrian  volumes, 
automatic  pedestrian  recall  is  preferable  to  requiring  the  pedestrians  to  use  the  push  button. 
In  addition  to  adjusting  signal  timing,  there  are  other  measures  which  can  facilitate  pedestrian 
crossings.  No  Right  Turn  on  Red  signs  prevent  motorists  from  entering  the  crosswalk  during 
the  same  phase  that  pedestrians  receive  the  green  signal.  A  similar  effect  can  be  achieved  by 
giving  pedestrians  their  walk  time  eight  to  ten  seconds  in  advance  of  the  parallel  vehicular 
green.  Another  pedestrian  friendly  measure  is  a  push  button  design  that  offers  feedback  to  the 
pedestrian  that  the  signal  was  indeed  received.    Some  of  the  push  buttons  in  Germany  have 
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this  feedback  feature.  Where  possible,  an  immediate  signal  phase  change  would  provide  the 
best  feedback. 

Bicycle  Access  Design  Treatments 

Studies  have  consistently  shown  that  less  experienced  bicyclists  prefer  bike  lanes  over 
unmarked  wide  curb  lanes.  More  experienced  bicyclists  are  less  concerned  about  the  issue. 
Professor  Alex  Sorton  at  the  Northwestern  University  Traffic  Institute  has  demonstrated  this 
phenomenon  specifically  in  Chicago. ^^  According  to  Dr.  Sorton,  from  1  5  to  20  percent  of 
experienced  Chicagoland  bicyclists  and  from  30  to  40  percent  of  casual  Chicagoland  cyclists 
said  they  would  not  ride  on  a  high  speed,  moderately  busy  roadway  unless  there  was  a  bike 
lane,  regardless  of  curb-lane  width  when  shown  video  tapes  of  real-life  scenarios. 

Bike  Lanes  -  The  goal  is  to  permit  two-way  bicycle  traffic  on  streets  leading  to  transit  stations. 
One  common  problem  that  makes  bicycle  accommodations  difficult  on  residential  through 
streets  is  one-way  streets  with  two-sided  car  parking.  One  strategy  to  explore  is  to  eliminate 
parking  on  one  side  of  the  street  in  order  to  make  room  for  a  bike  lane/parking  lane  on  the 
right-hand  side  of  the  roadway  and  a  contraflow  bike  lane  on  the  left-hand  side.  Innovative 
measures  that  some  cities  are  using  to  designate  bike  routes  where  there  is  insufficient  room 
for  bike  lanes  are  the  use  of  pavement  markings  to  designate  a  "hybrid"  bike  lane  and/or 
installing  variations  of  "Share  the  Road"  signs.  Examples  of  such  signs  currently  used  in  the 
United  States  are  illustrated  in  Figure  6-2. 

A  hybrid  bike  lane  involves  painting  bicycle  symbols  and  directional  arrows  on  the  roadway  but 
does  not  have  the  striping  that  would  demarcate  separate  car  and  bike  lanes.  The  pavement 
marking  used  by  the  City  Denver  is  an  outline  of  a  bicycle  within  an  arrow  pointing  in  the 
travel  direction.  This  strategy  is  recommended  in  "Measures  to  Overcome  Impediments  to 
Bicycling  and  Walking,"  Case  Study  No.  4  of  the  National  Bicycling  and  Walking  Study.  This 
treatment  sends  a  very  clear  message  to  motorists  that  bicycle  traffic  will  be  on  the  road  and 
also  informs  bicyclists  of  a  specific  preferred  route,  such  as  to  the  transit  station. 

Choke-Points  -  One  common  problem  found  for  accommodating  bicyclists  on  major  arterial 
roadways  at  the  case  study  sites  were  overpass  and  underpass  choke-points.  These  choke 
points  are  defined  by  physical  barriers  and  right-of-way  limitations.  These  can  be  where  lanes 
narrow  and  physical  constraints  preclude  widening  the  right-of-way  without  major  expense. 


Sorton,  Alex,  "Measuring  the  Bicyclist  Stress  Level  of  Streets,"  presented  at  the  American  Society  of 
Civil  Engineers  Transportation  Congress,  October  1995. 
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Figure  6.2 
Variations  on  "Share  the  Road"  Signs  in  the  United  States 
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This  was  a  problem  on  Cicero  Avenue,  and  1 59th  Street  at  the  Oalc  Forest  station  and 
Washington  Street  at  the  Naperville  station.  The  preferred  treatment  for  these  situations  is 
included  in  Bicycle  Facility  Planning  by  the  American  Planning  Association  (APA),^°  which 
recommends  advanced  "Narrow  Bridge"  signs.  Also  recommended  are  "Share  the  Road"  signs 
before  such  squeeze  points.  An  additional  treatment  recommended  in  the  APA  document  is 
to  use  zebra  warning  striping  on  bridge  or  underpass  shoulders  and  the  approach  to  them.  The 
New  Jersey  DOT  follows  this  model.  Additionally,  it  is  recommended  that  as  much  of  the 
shoulder  width  as  possible  be  maintained.  This  can  be  accomplished  by  narrowing  the 
effective  inside  motor  vehicle  travel  lane  and  using  this  space  for  the  shoulder. 

Curb  Lanes  -  The  condition  of  curb  lanes  is  very  important  to  bicyclists.  If  the  width  of  the 
usable  curb  lane  varies  in  an  unpredictable  fashion  because  of  potholes,  inadequate  sweeping, 
or  other  maintenance  deficiencies,  then  the  effective  curb  lane  is  narrowed  making  sharing  the 
road  more  difficult.  Regular  attention  to  these  details  is  required  to  provide  cyclists  a  safe  and 
comfortable  environment.  In  addition  to  regular  sweeping,  "Spot  Check  Programs,"  existing 
in  Seattle,  San  Francisco,  and  elsewhere,  provide  a  good  solution.  In  Seattle,  some  ISTEA 
Congestion  Mitigation  Air  Quality  Improvement  Program  (CMAQ)  money  is  set  aside  to  respond 
to  small  citizen-identified  problems,  such  as  potholes.  Appropriate  forms  to  initiate  a  quick- 
response  fix  to  these  problems  are  typically  available  through  bicycle  shops  and  bicycle  club 
newsletters  and  could  also  be  made  available  at  transit  stations  as  another  demonstration  of 
support  for  bicycle  access. 

Traffic  Calming  -  One  increasingly  popular  remedy  to  delineate  traffic-calmed  streets  is  the  use 
of  roundabouts.  In  Seattle  where  roundabouts  have  been  installed  upon  citizen  requests  at 
trouble  intersections,  accidents  at  such  intersections  and  within  a  one-block  radius 
decreased. ^^  Speed  bumps,  raised  surfaces  of  three  to  four  inches  in  height  over  ten  to  twenty 
feet  in  length,  are  another  measure  gaining  increasing  popularity  to  calm  traffic  in 
neighborhoods. 

Traffic  Signalization  -  Signal  phasing  timing  and  detection  must  consider  all  users  -  motorists, 
pedestrians  and  bicyclists.  Lack  of  traffic  control  at  major  arterials  generally  was  not  found 
to  be  a  problem.  In  most  cases  where  signalization  does  exist,  failure  of  a  signal  to  detect  a 
sole  bicyclist  and  thus  not  to  turn  green  might  encourage  cyclists  to  violate  the  signal  or  might 
discourage  bicycle  access  altogether.  Loop  detectors  that  detect  the  presence  of  cyclists  are 
used  to  avoid  this  problem.  There  are  four  factors  that  are  relevant  to  cyclist  detection  when 
designing  loop  detectors:  loop  shape,  loop  size,  number  of  wire  turns,  and  the  sensitivity  of 
the  detector  in  the  control  box.  The  location  of  detectors  is  important  to  ensure  that  bicycles 
are  detected  but  that  parked  cars  are  not.    It  is  recommended  that  the  quadropole  design. 


American  Planning  Association;  Bicycle  Facility  Planning,  Planning  Advisory  Service  Report  No.  459, 
October  1995. 

American  Planning  Association,  Bicycle  Facility  Planning  op.  cit. 
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coupled  with  bicycle  stenciling  showing  the  area  of  detection,  should  be  installed.  While  this 
design  is  more  expensive  than  others,  the  design  is  reliable  and  avoids  false  calls. 

Bicycle  Parking  Design  Features 

There  are  many  options  for  providing  high  security  bicycle  parking  with  varying  costs.  Even 
the  highest  priced  bicycle  accommodations  are  substantially  less  expensive  than  providing  the 
lowest  cost  car  parking.  There  are  six  general  design  features  of  good  bicycle  parking  facilities: 


> 

security 

>► 

the  securing  unit 

>► 

cover 

>► 

visibility 

> 

circulation 

5> 

quantity. 

Security  -  Security  comes  from  both  the  physical  nature  of  the  locking  or  securing  device  or 
unit  and  the  perceived  and  actual  human  defense  provided  to  the  facility  and  its  immediate 
surroundings.  Oscar  Newman  articulated  many  observable  principles  as  they  apply  to  the 
security  of  a  specific  location  and  to  personal  safety. ^^  Criminals  shy  away  from  public 
attention  when  committing  crimes.  Bicycle  parking  that  is  in  plain  view  of  store  owners  and 
others  deters  tampering.  Space  at  a  transit  station  within  easy  view  of  a  ticket  sales  agent 
is  rightly  perceived  as  too  risky  for  people  with  criminal  intent.  The  same  phenomenon  would 
be  realized  if  a  health  club  or  bicycle  shop  at  or  adjacent  to  a  station  oversaw  bicycle  parking 
at  its  facilities.    For  night-time  security,  spaces  that  are  well  lit  deter  tampering. 

Securing  Unit  -  The  securing  unit  (either  a  rack  or  locker)  that  permits  the  bicycle  to  be  locked 
is  also  critically  important  to  deterring  theft  and  vandalism.  Figure  6.3  illustrates  some  of  the 
more  common  bicycle  securing  units  available  in  the  marketplace.  A  description  of  the  three 
types  of  bicycle  parking  is  presented: 

Cover  -  Weather  protection  for  bicycle  parking  is  particularly  important,  especially  in  regions 
such  as  Chicagoland  where  rain  and  snow  is  common. 

Visibility  -  Visibility  of  bicycle  parking  amenities  is  important  in  promoting  bicycle  station 
access.    Bicyclists  should  be  directed  to  bike  parking  and  stations  by  pathfinder  signs. 


Newman,  Oscar  "Defensible  Space:  Crime  Prevention  Through  Urban  Des/gn, "Collier  Books,  MacMillan 
Publishing  Co.,  New  York  1973. 
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Figure  6.3 
Typical  Bike  Parking  Equipment 
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Circulation  -  Circulation  of  bikers  should  be  considered  when  laying  out  bicycle  parking. 
Bicyclists  need  space  to  access  and  use  appropriate  parking  facilities  with  ease.  Bicycle 
parking  should  not  interfere  with  pedestrian  movements.  The  design  and  placement  of  both 
car  and  bicycle  parking  should  be  sensitive  to  the  taffic  movement  patterns  near  the  station. 

Quantity  -  The  demand  for  bicycle  parking  should  be  evaluated  by  utilizing  the  mode  of  access 
model.  Bicycle  parking  demand  is  highly  correlated  to  the  land  use  density  adjacent  to  each 
station  area.  Additional  parking  should  be  provided  in  those  station  areas  where  bicycle 
access  is  good.  This  would  accommodate  peaked  demand  for  special  event  trips  that  occur 
occassionally. 

Bicycle  Parking  Classifications 

There  are  several  classifications  of  bicycle  parking  facilities.  Class  I  facilities  secure  both  the 
bicycle  and  its  components  and  protect  the  bike  from  weather.  Bicycle  lockers  are  the  most 
common  Class  I  high  security  bicycle  parking  in  the  United  States.  There  are  vast  differences 
in  the  security  provided  by  bike  racks.  Class  II  bike  parking  are  racks  which  support  the 
weight  of  a  bike  by  its  frame  (and  not  just  its  wheel)  and  allow  for  the  use  of  a  U-type  lock  or 
chain  and  padlock  to  lock  both  the  frame  and  at  least  one  wheel.  Higher  security  Class  II  racks 
have  features  which  enable  both  wheels  to  be  secured  and/or  somehow  protect  a  U-lock  or 
padlock  from  being  tampered  with.  Class  III  racks,  the  standard  school  yard  racks  which  do 
not  support  the  bicycle  frame  and  which  only  support  the  bike  by  one  wheel  (thus  only  the 
wheel  can  be  locked  to  the  rack  using  a  U-lock)  should  never  be  used.  Typical  examples  of 
these  racks  are  illustrated  in  Figure  6-4. 

Virtually  all  bicycle  parking  at  transit  facilities  should  be  for  long-term  use.  The  factors 
discussed  above,  particularly  security  and  cover,  are  especially  important  for  this  type  of 
parking.  While  bicycle  lockers  are  prevalent,  their  benefits  can  often  be  realized  at  lower 
costs.  For  example,  bicycle  racks  placed  inside  a  locked  fence  enclosure  or  locked  room  with 
limited  access  can  offer  similar  security  to  a  locker  at  less  cost.  Bicycle  racks  placed  in  front 
of  a  concessionaire  or  ticket  vendor  or  monitored  by  a  video  camera  could  provide  added 
security. 

Class  I  Lockers  -  In  high  crime  areas,  lockers  require  very  durable  designs  (such  as  stainless 
steel)  to  provide  sufficient  security.  Coin-operated  lockers  are  not  recommended  due  to 
vandalism  and  mechanical  failures.  The  traditional  provision  of  keys  for  long-term  renters 
allows  convenient  overnight  storage,  but  is  inefficient  in  requiring  that  lockers  be  left  empty 
on  days  when  their  renters  aren't  using  them.  Rental  lockers  are  only  available  to  those  who 
take  the  trouble  and  expense  of  reserving  them  in  advance.  They  are  not  available  to  the 
occasional  bike  commuter  or  one  who  is  not  willing  or  able  to  reserve  a  locker  in  advance. 
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Figure  6.4 
Class  III  Bicycle  Racks 


Non-Motorized  Access  to  Transit 


Page  6 


Ts  V^; 


Chapter  6:  PmORITIZE  STATIONS  ANDCASE  STUDIES 


Class  II  Racks-  Standard  Class  II  racks  are  still  recommended  in  some  instances.  The  two 
recommended  types  are  the  inverted-U  (similar  to  what's  been  installed  in  Chicago)  and  the 
wave  or  ribbon  racks,  such  as  was  observed  at  the  Arlington  Heights  Metra  station.  With  the 
inverted-U,  the  bike  is  parked  parallel  to  the  U,  allowing  the  rack  to  support  the  bicycle  frame 
at  two  contact  points  for  greater  stability.  With  the  wave  rack,  the  bike  is  parked  perpendicular 
to  the  U.  When  usage  is  low  on  these  racks,  bicycles  will  sometimes  park  parallel  to  the  U, 
thereby  reducing  its  capacity.  This  is  why  the  inverted-U  installed  in  groups  is  sometimes 
preferred  to  the  wave  rack.    (A  group  of  ten  would  park  twenty  bikes). 

Class  I  -  Guarded  Parking  -  Europeans  and  Asians  are  far  more  advanced  than  Americans  in  the 
types  and  amounts  of  bicycle  parking  offered  at  transit  stations.  There  are  almost  four  times 
as  many  bicycle  parking  spaces  at  Dutch  railway  stations  as  there  are  car  parking  spaces. 
Three-quarters  of  all  intercity  Dutch  rail  stations  utilize  supervised  bicycle  parking  which  is 
most  common  at  stations  with  over  1,500  daily  boardings. ^•^  In  the  United  States,  the  most 
common  forms  of  guarded  bicycle  parking  are  bicycle  racks  at  parking  lots  and  garages  within 
the  sight  line  of  an  attendant.  California  State  University  at  Sacramento  has  a  fenced  bicycle 
compound  with  one  entrance  which  is  supervised  by  a  paid  student  guard.  Students  lock  their 
own  bikes  to  racks  within  the  fenced  area.  Downtown  Minneapolis  has  a  well  marked  bicycle 
parking  truck  trailer  which  provides  free  valet  parking  to  bicyclists.  Long  Beach,  California  has 
just  opened  up  a  full  service  bicycle  facility  at  its  transit  station,  called  the  Bike  Station."  The 
Bike  Station  offers  guarded  bicycle  parking,  repair  services,  and  rentals. 

COST  EFFECTIVENESS 

Overall  results  of  the  application  of  the  non-motorized  access  to  transit  model  were  described 
in  Chapter  5.  Mode  of  access  share  and  net  daily  switching  of  access  mode  was  estimated 
using  generic  improvement  alternatives.  The  improvement  alternatives  were  categorized 
according  to  capital  intensity  ranging  from  relatively  inexpensive  improvements  (adding  bike 
parking)  to  high  levels  of  capital  improvements  requiring  construction  of  bike  curb  lanes  and 
recreational  paths  near  stations.  Not  surprisingly,  the  highest  percentage  share  change  and 
net  daily  switching  of  access  mode  occurred  when  the  most  capital  intensive  improvement 
alternative  was  tested.  However,  the  lower  cost  improvement  alternatives  often  yielded  the 
highest  rate  of  change  from  the  present  mode  of  access  share  and  daily  boardings  by  access 
mode.  This  would  suggest  that  the  most  cost  effective  improvements  may  be  the  lower  cost 
alternatives. 

Although  the  potential  diversions  to  pedestrian  and  bicycle  access  modes  were  estimated  by 
the  access  to  transit  model  based  on  generic  improvements,  estimates  of  costs  can  only  be 
derived  by  examining  specific  improvements  at  individual  station  sites.  For  purposes  of 
illustration,  six  station  sites  were  surveyed  to  determine  what  level  of  improvements  were 


Case  Study  No.  9,  "Linking  Bicycle/Pedestrian  Facilities  with  Transit,"    National  Bicycling  and  Walking 
Study,  FHWA,  op  cit. 
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required  to  influence  people  potentially  to  switch  access  modes.  Cost  estimates  were 
prepared  for  each  of  the  pedestrian  and  bicycle  improvement  projects  at  each  survey  station 
site.  These  cost  estimates  were  then  compared  to  the  estimated  number  of  people  switching 
modes  at  each  of  the  surveyed  stations.  A  cost  effectivness  index  was  then  calculated  for 
each  improvement  option.  The  cost  effectiveness  index  is  the  quotient  resulting  from  dividing 
the  estimated  cost  by  the  number  of  individual  access  mode  diversions. 

Table  6.2  illustrates  the  cost  effectiveness  of  the  improvements  recommended  for  the  six 
stations  surveyed.  As  indicated  the  cost  per  daily  passenger  switch  varies  widely.  However, 
even  for  those  stations  showing  relatively  high  cost  per  daily  passenger  switch,  providing 
these  pedestrian  and  bicycle  improvements  may  be  more  cost  effective  than  providing 
additional  car  parking  spaces  which  cost  between  $  3,000  and  $  12,000  per  space. 

Transit  users  not  switching  access  modes  would  also  benefit  from  the  improvements.  More 
automobile  parking  spaces  would  be  liberated  for  use  by  others  living  greater  distances  from 
the  station.  Non-transit  users  would  benefit  from  a  more  pedestrian  and/or  bicycle  friendly 
environment.  However,  it  is  likely  that  the  higher  the  diversion  rate  to  non-motorized  access 
modes,  the  higher  the  benefits  for  everyone  else  also  affected  by  the  switch  in  access  modes. 
Therefore,  the  cost  per  diversion  is  a  reasonable  proxy  for  these  other  social  benefits  when 
comparing  one  station  to  another. 

This  simple  cost  effectiveness  analysis  of  the  6  case  study  stations  indicate  that  very  few 
generalizations  are  possible.  Stations  with  the  highest  daily  boardings  are  not  necessarily  the 
best  candidates  for  cost  effective  non-motorized  improvements.  Stations  showing  the  largest 
potential  for  switching  to  non-motorized  access  may  not  always  have  the  most  cost  effective 
improvements.  This  is  due  in  large  part  to  the  wide  range  in  costs  to  implement  these  non- 
motorized  access  improvements.  However,  this  study  indicates  that  it  is  possible  to  find 
transit  stations  where  relatively  inexpensive  improvements  could  significantly  increase  the 
percentage  of  transit  patrons  using  non-motorized  access  to  the  station.  A  few  stations 
should  be  carefully  selected,  recommended  improvements  implemented  and  the  percentage 
of  non-motorized  access  before  and  after  improvements  carefully  monitored.  The  experience 
gained  at  these  stations  could  then  be  used  to  choose  more  selectively  other  stations  where 
similar  improvements  would  be  cost  effective. 

CASE  STUDIES 

The  detailed  results  of  the  station  surveys  are  outlined  in  the  case  studies  found  in  the  Task 
6-7  Report.  Some  general  observations  can  be  made  about  the  types  of  improvement  needed 
at  these  stations: 

>-  There  is  a  need  to  improve  station  identity  and  make  them  easier  to  find  through  improved 
pathfinder  and  station  graphics.  This  type  of  improvement  would  also  increase  transit 
ridership  at  the  stations. 
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>-  Many  recommendations  to  improve  pedestrian  access  are  relatively  inexpensive  i.e., 
pavement  markings,  removing  sidewalk  obstructions,  and  changes  in  signal  phasing  at 
intersections  and  crossings  around  the  station. 

>-  Bicycle  friendly  routes  need  to  be  properly  signed.  In  several  cases  such  routes  already 
exist  or  could  be  created  with  a  few  improvements.  Proper  signage  identifying  the  street 
as  a  bicycle  access   route  could  be  added. 

>  Many  recommendations  to  improve  bike  access  are  relatively  inexpensive  and  involve 
adding  "Share  the  Road"  signs,  lane  marking,  and  changes  in  street  parking. 

>  Bicycle  parking  needs  to  be  added  or  upgraded  at  most  stations. 
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Chapter  7 
FINDINGS  AND  CONCLUSIONS 


The  Regional  Transportation  Authority  (RTA)  has  been  investigating  wali<  and  bicycle  access 
trips  to  transit  as  a  low  cost  strategic  initiative  to  increase  transit  ridership.  There  are  many 
reasons  for  this  increased  emphasis  on  non-motorized  access  to  transit.  Increasing  traffic 
congestion  near  commuter  rail  stations,  deteriorating  air  quality,  dependence  on  foreign 
sources  of  petroleum  and  the  limited  potential  for  further  expansion  of  the  park-and-ride 
system  have  made  walking  and  biking  an  appealing  alternative  to  continued  encouragement 
of  the  automobile  as  an  access  mode  to  transit  stations.  Perhaps  more  importantly,  there  is 
a  growing  awareness  of  the  significance  of  the  access  trip  to  transit  as  a  specific  market 
segment. 

This  chapter  summarizes  the  major  findings  and  conclusions  of  the  study  of  non-motorized 
access  to  transit  in  the  Chicagoland  region. 

STUDY  PURPOSE 

The  purpose  of  this  study  was  to  provide  the  Regional  Transportation  Authority  (RTA)  with  the 
necessary  information  and  methodologies  to  select  the  most  cost  effective  capital 
improvements  to  promote  pedestrian  and  bicycle  access  to  transit.  A  recurring  theme 
throughout  the  study  effort  was  to  determine  if  pedestrian  and  bicycle  improvements  would 
increase  transit  ridership.  It  is  well  established  in  the  literature  that  transit  and  commuter  rail 
system  ridership  is  greatly  influenced  by  the  number  of  people  living  within  the  station 
catchment  area  and  by  the  ease  or  difficulty  associated  with  the  access  portion  of  the  trip. 
It  was  hypothesized  that  additional  transit  ridership  could  be  induced  by  improving  walking  and 
bicycle  access  to  transit  and  commuter  rail  stations. 

SUMMARY  OF  MAJOR  FINDINGS 

The  Regional  Transportation  Authority's  strategic  initiatives  to  encourage  pedestrian  and 
bicycle  access  to  transit  should  consider  the  following  major  findings  of  the  study: 

Benefits  of  Walking  and  Biking 

>►  Walking  or  biking  to  access  transit  stations  will  likely  eliminate  the  short  auto  trip  that 
began  with  a  cold  engine  start.  Automobiles  emit  4.5  times  the  carbon  monoxide  and 
twice  the  amount  of  volatile  organic  compounds  per  mile  running  cold  than  when  the 
engines  are  running  hot.  The  short  auto  trip  wastes  gasoline,  a  non-replenishable  fossil 
fuel.  Encouraging  walking  and  biking  will  help  reduce  consumption  of  gasoline  thereby 
lowering  the  nation's  trade  deficit  and  reducing  dependence  on  foreign  oil. 
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>  Pedestrian  and  bicycle  improvements  are  less  costly  than  automobile  parking.  Excluding 
land  costs,  automobile  surface  parking  costs  are  between  $  3,000  and  $  12,000  per 
space.  Metre  reported  an  average  cost  of  $  3,800  per  space.  In  comparison,  bike  parking 
costs  for  the  most  expensive  lockers  cost    $  1,000  per  bike. 

>  Increased  transit  ridership  may  be  induced  if  station  influence  areas  are  expanded  through 
enhanced  accessibility.  This  can  be  accomplished  by  liberating  costly  parking  spaces  from 
those  people  who  are  currently  driving  to  the  station  and  living  within  reasonable  walking 
and  bicycling  distances.  By  encouraging  these  people  to  switch  to  non-motorized  access 
modes,  their  former  parking  spaces  can  be  reallocated  to  others  who  live  further  from  the 
station  and  may  be  induced  to  use  transit  because  parking  spaces  have  become  available 
at  the  stations. 

5*  Improvements  to  the  pedestrian  and  bicycle  environment  benefit  the  whole  community  not 
just  transit  users.  Improving  the  pedestrian  environment  for  transit  users  also  enhances 
the  same  environment  for  non-transit  users.  Increasing  the  incidence  of  walking  and  biking 
can  have  positive  health  benefits  lowing  the  cost  of  health  care.  Lowering  the  cost  of 
health  care  nationwide  can  have  positive  economic  impacts. 

Experience  in  Other  Cities 

5*  Cities  throughout  the  world  that  have  made  a  true  commitment  to  non-motorized 
transportation  modes  have  met  with  success.  These  cities  include  many  in  the  United 
States,  Europe  and  Asia.  Palo  Alto,  California,  for  example,  has  achieved  an  1 1  percent 
bicycle  mode  share  of  journey-to-work  and  school  trips.  Bicycle  access  to  transit  in 
Chicago  is  less  than  1  percent  of  the  access  trip  market.  In  Japan,  the  bicycle  access  to 
transit  market  share  is  10  percent. 

Experience  in  Chicago 

>►  There  are  significant  differences  in  mode  of  access  choice  behaviors  exhibited  by  Metra 
and  CTA  users.  Walk  access  and  bus  transfers  are  the  dominant  access  modes  for  CTA 
rapid  transit  service  users.  Nearly  80  percent  of  CTA  rapid  transit  users  get  to  the  station 
by  walking  (29.8%)  and  transit  transfers  (50.3%).  Walk  access  for  CTA  is  generally 
higher  than  reported  in  most  surveys  because  the  original  access  trip  usually  begins  as  a 
walk  to  the  bus  stop  for  the  bus  ride  to  the  rapid  transit  station. 

>  Automobile  access  is  the  dominant  mode  of  access  for  Metra  users.  Nearly  65  percent  of 
Metra  commuter  rail  passengers  drive  less  than  8  blocks  (1  mile)  to  the  departure  station. 
Over  28  percent  drive  less  than  4  blocks  [Vz  mile)  to  the  station.  Walking  is  the  second 
most  popular  access  mode  for  Metra  users.  In  fact,  within  4  blocks  of  the  Metra  station, 
walking  is  the  dominant  access  mode. 
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>►  People  indicated  a  greater  willingness  to  walk  up  to  4  blocks  and  to  bike  up  to  8  blocks  if 
pedestrian  and  bicycle  improvements  were  made. 

5>  Nearly  80  percent  of  the  people  responding  to  the  Chicago  Area  Transportation  Study 
Household  Travel  Survey  indicated  that  they  walk  6  blocks  or  less  to  access  a  transit 
station.  Targeting  automobile  drivers  who  drive  8  blocks  or  less  for  non-motorized  access 
modes  is  a  viable  marketing  strategy. 

>-    Overall,  less  than  1  percent  of  access  trips  to  transit  stations  is  made  by  bicycle. 

Market  Potential 

>-  The  market  potential  for  bicycle  access  to  transit  is  limited  by  the  demographic  profile  of 
the  Chicagoland  resident.  Demographic  profiles  suggest  higher  recreational  use  of  bicycles 
and  lower  commuter  use. 

>►  Only  43  percent  of  total  households  in  the  Chicago  region  own  bicycles.  Of  the 
households  that  own  bicycles,  nearly  30  percent  also  use  transit.  Only  13  percent  of  the 
total  households  in  Chicagoland  use  transit  and  own  a  bicycle. 

>-  Overall,  nearly  45  percent  of  intercept  survey  respondents  indicated  the  reason  for  not 
using  a  bicycle  was  either  they  didn't  ride  or  own  a  bicycle.  When  given  multiple  answers 
to  select,  respondents  cited  different  reasons  for  their  unwillingness  to  bike  to  transit 
stations.  Overall,  the  four  most  important  reasons  for  not  bicycling  to  transit  stations 
were:  not  dressed  for  it,  lack  of  secure  bike  parking,  dangerous  traffic  conditions,  and  it 
was  too  far  to  bike  to  a  station. 

>  People  generally  agreed  that  the  reason  for  not  walking  to  a  transit  station  was  that  it  was 
too  far  to  walk.  When  given  multiple  answers  to  select,  respondents  cited  different 
reasons  for  their  unwillingness  to  walk  to  transit  stations.  After  distance,  the  four  most 
important  reasons  for  not  walking  to  transit  stations  were:  inadequate  sidewalks,  weather, 
not  dressed  appropriately,  and  dangerous  traffic  intersections. 

Model  Development  and  Results 

>►  The  model  developed  for  non-motorized  access  to  transit  replicates  current  access  mode 
choice  behaviors.  Table  7.1  illustrates  the  mode  share  for  various  surveys  and  the  access 
model. 

The  access  mode  share  estimates  are  fairly  accurate  at  the  system  level.  Caution  must  be 
exercised  in  applying  the  model  at  the  station  level.  The  model  is  predictive  of  the 
diversions  from  automobile  access  if  improvements  to  pedestrian  and  bicycle  facilities  were 
made. 
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Table  7.1 
Access  Model  Validation  Results 

1 

Data  Sources 

Percentage 

of  Boardings 

Auto 

Bus 

Walk 

Other 

Metra       Mode  of  Access' 

74.3% 

4.0% 

20.8% 

1 .0% 

WSA  Survey^ 

68.9% 

5.8% 

24.4% 

0.9% 

WSA  Model 

73.7% 

4.7% 

20.7% 

0.9% 

CTA         CATS  Household  Survey^ 

Total  Observations 

7.4% 

37.2% 

55.2% 

0.2% 

Outside  Chicago 

28.2% 

22.3% 

49.1% 

0.3% 

WSA  Survey^ 

25.7% 

28.4% 

45.6% 

0.3% 

WSA  Model 

28.4% 

27.7% 

45.6% 

0.3% 

Notes: 

'  Metra  Mode  of  Access  survey  not  weighted. 

^  Weighted  by  number  of  households  per  county  (CBD),  othe 

^  Weighted  by  number  of  boardings  according  to  land  use. 

r  Chicago  and  suburban  Cook  for  C 

ook  County. 

As  expected,  distance  to  the  station  has  the  greatest  impact  on  access  mode  choice.  This 
was  measured  by  distance  and  converted  to  time  measurements  for  model  development. 
For  both  Metra  and  CTA,  half  of  the  potential  "walk  gains"  come  from  current  transit  riders 
within  0.5  mile  of  the  stations.  In  fact,  the  percentage  of  transit  users  willing  to  switch 
to  walk  diminishes  rapidly  with  distance  to  the  station.  For  the  CTA  system,  nearly  60 
percent  of  the  potential  "bicycle  gains"  come  from  transit  users  within  0.5  mile  of  the 
stations.  For  the  Metra  commuter  rail  system,  one  third  of  the  potential  "bicycle  gains" 
come  from  the  inner  ring.  Considering  the  costs  involved  in  providing  these  improvements 
within  an  area  of  0.5  mile  radius  as  opposed  to  an  area  of  2.0  mile  radius  (an  area  nearly 
6  times  larger),  it  would  appear  much  more  cost  effective  to  provide  these  improvements 
within  the  first  ring. 

On  average,  stations  in  denser  areas  have  the  highest  potential  for  diverting  the  transit 
users  to  non-motorized  access  modes.  However,  this  is  only  a  general  observation,  each 
station  may  have  a  different  set  of  characteristics  and  the  general  land  use  around  the 
station  is  only  one  of  them.  The  potential  diversion  of  transit  riders  to  walk  or  bike  access 
on  a  daily  basis  is  relatively  small  for  some  stations.  This  is  due  to  a  number  of  reasons. 
First  of  all,  if  the  total  number  of  daily  boardings  at  the  station  is  small,  the  total  number 
of  users  that  can  be  diverted  also  is  going  to  be  small.  Secondly,  the  distribution  of  the 
station  users  by  distance  to  the  station  is  an  important  factor.  If  few  users  live  close  to 
the  station,  the  potential  diversion  to  walk  also  will  be  smaller. 
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>  Access  to  transit  stations  is  a  continuunn  that  includes  walking,  biking,  transit  and  the 
automobile.  This  access  continuum  can  be  measured  on  the  basis  of  time  and  distance 
from  a  Metra  and  CTA  station,    influences  access  mode  choice. 

>  The  model  suggests  that  providing  bicycle  parking  at  transit  stations  has  the  highest 
probability  of  inducing  people  to  use  bicycles  as  an  access  mode  for  both  Metra  and  CTA 
users.  Bike  access  increased  by  50  percent  at  Metra  stations  (from  0.9%  to  1 .4%  of. total 
Metra  boardings)  when  bike  parking  is  introduced.  High  capital  improvements  increase 
total  boardings  to  1.6  percent.  Bicycle  improvements  at  Metra  stations  induce  both 
pedestrians  and  motorists  to  switch  access  modes  to  biking.  However,  implementing 
bicycle  improvements  at  CTA  stations  are  more  likely  to  convert  pedestrians  to  bicyclists. 
Walk  access  mode  share  decreases  from  45.6  percent  of  total  CTA  boardings  to  42.9 
percent  when  bike  parking  is  added.  Bike  access  mode  share  increases  to  3.5  percent  of 
total  CTA  boardings. 

>►  Sidewalk  improvements  have  the  greatest  impact  of  inducing  additional  pedestrian  access 
to  CTA  stations.  However,  improving  the  pedestrian  environment  is  more  likely  to  induce 
people  who  are  currently  using  CTA  buses  to  walk  instead  of  riding  the  bus  to  rapid  transit 
stations.  Bus  access  mode  share  decreases  from  27.7  percent  to  26.1  percent  after 
pedestrian  improvements  are  made.  Within  2-miles  of  the  station,  the  decrease  is  more 
pronounced.  Bus  access  decreases  over  30  percent,  from  9.7  percent  of  totals  boardings 
to  6.8  percent  of  total  boardings. 

>-  Recreational  paths  are  a  greater  inducement  to  encourage  walking  to  Metra  stations. 
Pedestrian  improvements  near  Metra  stations  are  more  likely  to  induce  motorists  to  leave 
their  cars  in  the  garage  and  walk  to  the  station  instead  of  driving  the  short  distance.  Walk 
access  market  share  increases  from  20.7  percent  of  total  Metra  boardings  to  23.4  percent. 
Within  2-miles  of  the  Metra  station,  walk  access  increases  from  47.5  percent  to  53.7 
percent  of  boardings.  In  both  cases,  auto  access  decreases  in  access  mode  share.  From 
73.7  percent  of  total  boardings  to  71.2  percent.  Within  2-miles,  auto  access  mode  share 
decreases  from  47  percent  to  41 .2  percent. 

>■  Both  Metra  and  CTA  users  are  influenced  by  traffic  calming  and  "no  turn  on  red" 
improvements. 

Case  Studies 

The  6  case  studies  show  that  no  two  stations  are  alike,  each  station  has  to  be  studied 
individually,  and  the  need  for  improvements  varies  from  one  station  to  another.  However, 
some  general  observations  can  be  made  about  the  types  of  improvement  needed  at  these 
stations: 
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>►  There  is  a  need  to  improve  station  identity  and  make  them  easier  to  find.  This  type  of 
improvement  also  would  increase  transit  ridership  at  the  stations. 

>  Many  recommendations  to  improve  pedestrian  access  are  relatively  inexpensive  i.e., 
pavement  markings,  removing  sidewalk  obstructions,  and  change  in  signal  phasing  at 
intersections  and  crossings  around  the  station. 

>  Bicycle  friendly  routes  need  to  be  properly  signed.  In  several  cases  such  routes  already 
exist  or  could  be  created  with  a  few  improvements  but  proper  signage  does  not  exist. 

>  Many  recommendations  to  improve  bike  access  are  relatively  inexpensive  and  involve 
adding  "Share  the  Road"  signs,  lane  marking,  and  changes  in  street  parking. 

>  Bicycle  parking  needs  to  be  upgraded  at  most  stations. 

CONCLUSIONS 

Based  on  the  major  findings  of  the  Non-motorized  Access  to  Transit  Study    conducted  on 
behalf  of  the  Regional  Transportation  Authority,  the  following  conclusions  can  be  reached: 


>► 


Encouraging  people  to  use  non-motorized  access  modes  to  transit  stations  is  a  worthy 
policy  goal  that  should  receive  additional  emphasis  through  public  policy  and  planning 
initiatives.  The  transportation  and  social  benefits  of  encouraging  non-motorized  access  to 
transit  are  extensive. 

>>  The  greatest  impacts  on  diverting  automobile  users  to  non-motorized  access  modes  will 
occur  if  improvements  to  the  pedestrian  and  bicycle  environment  are  made  at  Metra 
stations. 

>►  People  who  are  currently  using  CTA  buses  to  transfer  to  CTA  rapid  transit  trains  are  more 
likely  to  walk  to  the  station  instead  of  riding  the  bus  if  improvements  to  the  pedestrian 
environment  are  made  near  CTA  stations.  People  who  are  currently  walking  to  CTA 
stations  will  more  likely  ride  bicycles  instead  of  walking  to  the  station  if  improvements  to 
the  bicycle  environment  are  made  near  the  station. 

>  The  most  cost  effective  improvements  are  generally  the  least  expensive  and  easiest  to 
implement.  These  improvements  include  adding  secure  bicycle  parking  at  the  station, 
providing  continuous  pedestrian  access  ways  leading  to  station  entrances,  calming  traffic 
on  major  thoroughfares  near  the  station,  adding  "no  right  turn  on  red"  signage,  improving 
station  pathfinder  graphics  and  providing  improved  crosswalks  and  signalization  near  the 
stations. 

>^  Although  the  non-motorized  access  to  transit  model  can  replicate  with  accuracy  the  access 
mode  choice  behaviors  of  Metra  and  CTA  rapid    transit  users,  the  model  cannot  predict 
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transit  ridership  increases  that  may  be  induced  because  of  improvements  in  pedestrian  and 
bicycle  access  infrastructure.  From  the  model,  increased  transit  ridership  can  be  inferred 
but  the  magnitude  of  the  increases  cannot  be  determined.  The  access  model  must  be 
linked  to  the  main  mode  choice  model  to  do  this.  A  linkage  between  the  two  models  was 
beyond  the  scope  of  this  study. 

RECOMMENDATIONS 

Based   on   the   findings   and   conclusions,   the   following   recommendations   are   made   for 
consideration  by  the  Regional  Transportation  Authority: 

>*  Pedestrian  and  Bicycle  Improvements  -  It  is  recommended  that  the  Regional  Transportation 
Authority  implement  pedestrian  and  bicycle  access  way  improvement  initiatives  throughout 
the  service  area.  Initial  infrastructure  improvements  should  be  targeted  for  those  Metra 
stations  that  can  be  identified  by  the  non-motorized  access  to  transit  model  as  having  the 
greatest  potential  automobile  access  diversions.  The  improvements  are  intended  to  divert 
auto  users  who  live  within  Vz-mile  of  the  stations  to  non-motorized  access  modes. 

>  Automobile  Access  -  Automobile  access  likely  will  continue  to  be  the  dominant  mode  of 
access  for  Metra  commuter  rail  service.  Continued  development  of  park-and-ride  capacity 
will  continue  to  have  an  influence  on  Metra  ridership.  Improvements  of  the  bike  and 
pedestrian  environment  could  relieve  parking  demand,  especially  for  Metra  patrons  who  live 
within  V2  mile  of  the  station. 

>  Public  Awareness  -  It  is  recommended  that  the  Regional  Transportation  Authority  initiate 
a  public  awareness  marketing  campaign  aimed  at  educating  the  general  public  about  the 
range  of  benefits  that  can  be  gained  if  more  people  walked  or  rode  bicycles  to  transit 
stations  instead  of  driving  short  distances.  The  marketing  campaign  should  stress  the 
obvious  health  and  environmental  benefits  associated  with  walking  and  biking.  One 
important  theme  should  concentrate  on  the  need  to  reduce  air  pollution  caused  by  cold 
starts.  Another  theme  could  stress  walking  and  biking  as  an  energy  conservation  strategy. 
The  recreational  appeal  and  community  development  aspects  of  walking  and  biking  could 
be  portrayed  in  the  context  of  improving  health  and  lowering  health  care  costs.  Health 
Maintenance  Organizations  and  the  Bicycle  Manufacturers'  Association  may  be  able  to 
provide  a  source  of  advertising  funds  for  the  public  awareness  campaign.  As  pointed  out, 
to  increase  bicycle  usage  for  commuter  trips  in  Chicago  will  require  more  people  to 
purchase  bicycles. 

>  Further  Study  -  It  is  recommended  that  the  non-motorized  access  to  transit  model  be 
linked  to  the  main  mode  choice  model.  By  linking  the  two  models,  the  Regional 
Transportation  Authority  will  have  a  very  comprehensive  planning  tool  that  can  evaluate 
the  multiple  impacts  any  change  in  the  total  transportation  system  may  have  on  transit 
ridership  by  mode  split. 
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